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[PART I—SECTION 1 ] 

[(wr MePI «*»■<) *TRrT ^ aHr ^TFil dTC ^RT ^ ^ 

M W*m , fofwrf, an^ff ctsit 3 srfa^r^] 

[Notifications relating to Non-Statutory Rules, Regulations, Orders and 
Resolutions issued by the Ministries of the Government of India 
(other than the Ministry of Defence) and by the Supreme Court] 


dlPfdd dd dddBl WI 
(d#Rd frdTd) 

M f^cfr, Rnfcb 15 ftdH7 2016 
ddddl 

71. 9/11/2014-W^t (fir)—dRd TRddd ^ dPdtdldT f4ddd PfPr (Mw) d4 dlRld 3 r 4 dt fcfd 3dR 

jjjrt TTPrfcT (dnfdd#) dd dR^ dd Pdtd foldl t Pl7H<P TdTddl dddtfedl, eTT3TlRT, RMOK dd fctdddld 
(#TJeTTRcfr) 4dff d HKcTlG PPdT d4 ^jdR ddFt d> fcfd dft d^ f I 

2.1 d) fcfd SII^Hlf) dft TRddT 3fdtfcHRiid #ff :- 
(dl) dPfd, c|lR|vri| f^RTRT (dfRai) 

(73) 3fd7 dPld dd Pdld 7HcHI^<TK, dlPdR PdTd 

(d) dfddd dPfd, f44dT HdlcR 

(d) TRdd dPfd, SflPtdl dd4 PdTd 

(f) TRdd dPfd, PPrR RdR PdTd 

(d) TRdd RTRIcT, dlPTR PdTd (ddTd RTf%RT) 

(d) 3fRSI dd ddd Pi dPdd fdl 

2.2 dF 3fl^dd7?f, dfdl dfdPt dfflKT Ft, 3TR TTdTdf dlf TTFdlPfcT dR TTddft t dfd dl^ddlft Rt fed dd 
SfPPdl Rl 3 jP#EdT dR^t d) fcfd, dfd pf SfTdddddfl FT, dd-dPlfcT dd ddd Pf dR TTddft 11 Fd 3TT^dd3?f d^t, Rd Pf 
SfTdddddTl Ft, tdd? #ft dd d4 d dR dR FTTd^t tdR 3Td RTS dfff Rddft I 

3. 3fl^dd7?f d5 feR ftdRTat f4dd pFdfeffecT #4 :- 

(i) d>l4cbl^l Pf^dlt dd 3EJdfdd dd 4141^ d Rdl tdT / PfP?T dRdl ddl Fd dd cPtdd I 

(ii) 4)41^ dJ STRpfcT TTFRdl dTRT dPdRfdldt dd dd^ddddf d) dRfd d) fefd, dRd SfTdddR Ft, Rdf 
dd SppTtdd dRdl I 

(iii) PNftddf d?t dfcPdl PfPt $ Pr4dtr dd Pdtd dRdl I 

(iv) iMtdd? 7^ drP4 f4d dtdd FRT ddTpfd dTTM/dTPddf d^t f4d?t dd 3EJdtdd dRdl I 

(v) dPdtdRfldff d^t ciKdPcb dd f^dftd ddfcT d^t HlPdRd dRdl I 

(vi) df^dd f dl FR1 dffd dd ^MtdP ^ cnfe Rd dfdRfl dd ST^dtdd I 

(vii) iMtdd? 7^ f^dTTpr^dl dt dtdftdd dd ^1R dRdl I 

(viii) 4MtdR ^ PPilHHI dt sgddtd d 31R dd4 dRdl 11 

4. (dl) dlPdR f^dTd, ^ dddd d Rd 4t dTddddl dT dldPld> ddFd dTTd RRJdd ddefTd dR^ ^ 

fefd daid dlPtdd^t Ftdl I 

(73) dPdld fdl dT^ddltt dtt 7 hR|c|M 4) TlFlddl ddld d?4dl I 


Slctt Rdl R«14) 

Ttddd dPld 
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STTfaT 

RT^T fan nfcTT t ITT TUFFT fat RF fafa RfaRTfat fa TRTn fat TlffacT fat RR | 

3Tfa?T fan W t tfa ITT TERR fat TTTRRI 7JRTT fa fcR RTcT fa TTW fa RFTffacT ffan RR I 
RI fa RT^T fan «T t ffa ITT TUFFT fat RF fafa RTcT TTRFTT fa Hfaleifa/fanfa fat faffacT fat RR | 

RT. TTRRpRR 

m fafar 


ma fanna 


art ffafar, fcfa 8 nmfa 2017 

fafafafar R-fanfam afar saffanfat nfam, 2017 

<\ <\ 

tt. 4/5/20 16-73m. 11—arnfaffar satmlfan R#am fa fahnfan, Rfatffanffar, Trrmrfafa (fafanR n#?r fafa rrit ‘n’ 
Tfa) afar na farrmr farma fa nfafas mafafamfat, famlfan fa) rrjt n Tfa nr arrfa fa fan ret fan fan anfan rttr 
anfaffaH far nfa nfa rgfar fafafaffan nfrarr far tfanarnfr nfamm far namrfa fa ffar TnrffaH far nfar ti 

(1) fafa -i 


mar farma fa fafar nrafaaa mfafaa satmtfan Rfena fa ir nfaarr rttr r# nfa nfa Tfa nr fen ?r Tnrr ft: 


nr nr «pt 

#hrrir 

fan 


Rfamlfan, Rfatffanffar afar mamr 

<s f\ ■> 

rret ‘n’ 

fanr 10 : R 56,100 - 1 , 77,500 

(i) mar farma, fafan Rtmffan fan rret ‘n’ ffana, 2010 

(ii) nrfafaT Rfanfarn Rtsrn Rfatffanffar fan rri m’ tfana, 2013 

(iii) rnfara aatmifan arfasm rmaam fan twit ‘n’ tfana, 2013 


fafar -ii 


fa^far §ama fat, far ma faramr farma, rtrt Rmir nr an arfamm nrfaraa t, fa IR nfam fa rrrr fa §fa 
nfa nfa Tfa nr fen ^r ynrr t> 


Trr nr rtr 

chM^O > 711^1 (q«? 1 lfc : lch 


rr^ ‘n’ 

tcTRRTR 

fana 10 : T. 56,100 - 1 , 77,500 

fan 

(i) ##n §anrr fat, ##n na fann 


(2) ara-nfa arfam affair Rfanffan, Rfatffanffar, tritot afar maRffanfar Tfa tt naar far nfam t Rnfa f fafa nr ^r 
fafati fa afar TnrtfaR ffan nr Rfaf farafaf ran fan fam fan anfan far arftfaran srtr nfa far ffefafar fa 3 trrtt afan fai 
arRafa ffarrfa ffatafar nfam arfarfa nr fat fa affa ffarr nr Rirfana Rfamffan Rfma fa Rtmffan, RRtffanffar, wm afar 
RR§af#nfar Tfa nr wr far ffanr ffan ®r fa, far /fearra arfam nrfa fa rrtrtt farm ffaffa rm armnn fen tt^r 
nrfa fatfai 

(i) jj-jfldc/H zmr Rj-d c d jfric^r mw fa &frf ?it d-tlddiM fa TfanfoRfagfan nrfa mtft f&tft tit jxdftv w 
jrMfrT zmrr ew dft rtwtti 

fetfw tmR (ii) yJdiQcb, ididdd 3fk nn jjwttt mrnv fa n fan fa n^n nw/5w/fa (Jd/f?* fa) 

vfa fa /fan cjiddd fa ifijiidi Rrft 3Rfa nn jaafa w ?7rfan fafa fa *t$ d0dd/3if uvr /fafaafa fa 
THPTT fa 3iRHTT fa Tfa fa fan JHdfed /fan dli'dli 
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(3) ffltortn toaiPH toam to toaiPH, wtotftototo aftr THronm jtfr mm dmvm ww to dmdnr srmm wti d mw 
‘m’ dm d <*/Pm mmsddmdr (dmrfdm dt) totan to mRuhjh % antnr nr to mid toft ftftodtoi tor thhjhiPih tom atom 
Ffrt tot fton toiPp to Pi ’\l*& tot antori aitod toan % ftoto ^tfto/arftojto tototo, totftototo thhrtt aftr mm 
dmrrn mw to mw to dm d mddm rnmsddmrdt (dmrfdm dr) to to aidpRid totot, aidpRid adaipito), ar^r 
Pi 0.41 toftoit H2JT ?llto<=h FT to 3T5W tot to atolFFTto to 3TTT5TUT ?RTTT SfTTTT Pt?totT FT d fton totol 

(4) aitod toan % tomm to amur nr diiPid atoiFtof fit amto ft to nFFmm ftom dium i 

(5) 3TRTT3T FFTF FF toan PMdl % toltoF-1 d Pttotol toPt to 3HI ill P?l d # dlto I 

(6) toan nm aftr to tor, ff atom Fto Plttor ftom anmi i(ton 1% atom Fto toto ftom nrn) 

(7) totf atolFFTT m cfl: 

(m) mm m dNiftch ft, m 

(m) to tot nan Ft, m 

(F) chCIoi 47] Vloll Ft, FT 

(F) mm d Ftot PlcilF to Ft# to 01 ddto, 1962 to mm 31W |3n fto# ?Tmtof Ft, FT 

(5) mm It Ttot PHIF % Ft# 7t HlPbFdld, to, tom, tolPto, 3FTFT, F4Fd Fm mm ridlPmi, to 31## to 
ft anfton, jhhiTi, tot, FtotoftoT ft ftonmm to y?idd fr anFT pn mrm mrtom totor #i 

nto 3 m tod to (to (R), (R) aftr (5.) to tofto atoFto # d ttrht httet-tt hfrt ftorr fti 

ftor atotoir % into d tttff itjutr aiRi?^ ?t to toan d to?r Itor ^tt et fto to ttoto ypdici 
ton to ftor mi ^ fr §ir?t Fto to 3 irt?2rf ttrff httet-tt tot tr fto mm fti 

(8) 31TR ton : 

(m) 3TRTT +h c fk, imR tow #i tost orator, anton tototo toam d tototo, toftofto to ipi^dd 
(Rtot ‘^’) tot % fto toan antoto tor to to to % onto rtf # nto toto to ^-rndd 21 to nn Ft 
w Ft, toig 32 to mr n jsn Ft (3ito oi ^ntot, 2017 to) 3ito a?mn smn 02 sitot, 1985 to asn oi 
sitot, 1996 % ’Rrth m j3n Fti 

(^) mm toRnr toiRn % artopsi tom, toto aranr to d toto mnrtotot (tonito to) brf to’ tor to 
fto totan antoitor Iton mid to to to mtot rtf tot tf# torn 3ito oi mtot, 2017 tor mRm 21 to 
nn Ft w Ft, Itog 35 to mr m jsn Ft (3ito aramto nn sfr 2 mtot, 1982 to to tito 1 mtot, 1996 to 
toF m j3n Ft) i 

mwm tmrm d: m^dtcrmr w mr d /to to jmdmr mr /to# fdv d jndcmr mr to d, to fdv 3m ddrr dddt 

mrmtdf mt mrr mrd d/ 

(d to torf toto to torn toito-i to ftotor Itoann to PtoPid et trsn totor-2 to tom mrrmr tot to fto 
antom nmn %, tor anto mtor to ator anm toton to artomm 7 to tot # anton 


tofdJH-1 


told<H-2 

§iRtotn tototo toam 

«s 

(i) 

(ii) 

(iii) 

tototo 

wtotftototo rttf 'to 

C\ ' c\ 

IBIildd ‘m’ 

too-^^ JiaicH totor 
<\ 

(i) 

totom aratotoitol brf to’ 
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(ET) (3<Pqd) 3^rfr 3TRT TfT3TT d PlJ-dM-HK T5Z vHHJJTl 

(i) Rp JJppclK 3l<HBPd PP 3T2RTT 3l<HBPd dddlP T7T p Hi PPTTRT 5 Pr TRFI 

(ii) 3 TFP fp3p TRltcT #7 33T 33ptS^rP P jrfD+dd 3 P FRF, P Pi 33pRclKl % fpCT HPT STITSTT P qp #7 qTT 

' ' <\ 

Pi 

(iii) Pi 3J-41 c^c|K #7 33T3p d PPP 01 FRTpt, 1980 TFT 31 fpRP 1989 FRF P TTTFrRrP #7 sjtTTPT FTTtrpoTFRTT 
FT3=3T P q7?3p FTPP d ptpRT fpTT gft, p 3fft)q7FOT 5 Pr FRFI 

(iv) ?TT pT #7 PRT PP d RT PfPTFT Pt d qpfr q>lRl£ #7 sjtTTPT fpFFpT |P FT2TT ^p#7 ifRim qpqTq- PPM 
|R7 TSTT PlT #7 chiffichl #7 33T3p d ptpFOT 5 Pi 

o 

(v) fpT WFFJcT q}P)P (T73pRT qTPT 3ffl3 =HIRill FT2TT 3HMId<=HlclP T73pRT qTPT arfRohlRill, 3HMId<=HlclP PlT 
T73pRT, 3TFPq7pP pT TTpRT qTPT PPlRifi pPT) d 9?Pr dddl) 2017FRFq73TqrqT3T5PP pT P 
Pr P (i) cHc-nk ^tt jrawHT #7 arraR- qr srPft rt (ii) PP pr qr jr ?prfp 3 tPtftt rt (iii) 3 tswht #t 

T7R7JT chl^JHTd 3T pR 3FR T7RTR FT <*p3Hqd 3T R7q 3FR q>KU|j qr qTTpTTH #7 FEHIMd qq qTT^HTrT 

pp t P BPdPd f Rw<g tttPtth q|Pr dddl), 2017 qr irf p % pq qqT Ptt I - ) 3p sthP £ 

3Tfp7FT3T 5 P FRFI 

(vi) 3ll L lld c HcDd q7p?RT PPlfPl/3l<RI<HcP pT q73pRT qTPT 3rfRHilRill #7 33T3p ^ PtRFFRT qppT 

araftj qpr ddci^i, 2017 frf qfr ttt P t\ pq fpRfiT RrRh 3rfPr srap p p ftrt fpp srPr 

3l TSTT d-idlcdil q^7 qrrroT-qq- Hlfr T77TTT ^ 1% t RtRtT TTaPTTT % Ptt 3tR^PT T7T f( H2TT EPTP ffP qr 

P-TRd T7T yfdicl qiRT P HrtP 7# pp HTF #7 pfpT 9T 3p T7p§TTT Tl HTTT Rett oTTTPTTI 

(vii) £pd£p, 33^7 ptJr P ?nfrfp7 Tpq ^ 3Tg3H (f^THPT) EppiTf #7 fpr 3TflR7H3T 10 Pi 

fewft-(i) jirwRd ^rrf^/dddif? 3 j^t ft&J) Frrf^ $ mfifr jj-^c/h)' p 8(u) wr zrmt 

tffocbl SJZZT FT^r ZFfrftT FT Jfftfom 77p md W-AR* FW $ 3TST3T cyRd/V? JfTfcF $T ■’Mt # J!TFt Ftdf 

& 3icl d 1cl 3fIrT clld) FfWdt 3TFT ?ft?n tzc WFT cfrid & 3fjfe> $)<*)/ 

Rlii uf)-(jj) SFFFdt dR* ?rzF 357 cii&ddi w Fm tfw Rj^fd FmF-FmF w vm mrfftftr XF^rt dR* (RtRd dm d 
737 / dddu fjvt vf) fdmr 1979 4r jrdfm XFmt dfdm fw d dFmfdFT fdmr fuff d/ 

ft^wff-(iii) mdtzrm mm 3rftdFrfdd/3TFmrnrddr dm mdt?m mm srfttmrRmf fRft dd smut dfdm Frm mdf?m jrftmrfdd 
mffFT td smut dfdm ft?jt mdfzm siftmrd Ft umt tr jmdv ur dmrnum gu g 3^t fdm 8(n)(v) Frm (vi) 

tr jftflm jrm dfm d sjf ufi tt Fmrdti 

Rlii uf).(iv) jutum fdmr 8(n)(vi) tr 3mtm 31 m d urn 3 uttt tr mmuF ?nddm fu d jrsrm jFdmmd ut RTuRh td( 

Fist urw rnmr Fnum ftw uf (mum m fdtMmr uddmrd dm st mmm d) dF 771 ?ndftm udsmr & wm 
mum mum ?//dRu fu d ftumim jFdmmd tr fdu jutted dtfstr dmjt/utf tr fdu ftftm ?//dRu Frm 
Rtehcdlu rnmtsf tt jfdmrjt ut mr mmr (d 

37qT # p’ SEraT2TT3Tf P TT 3TW TfPT 3l <+1^ jfT 3p" ht htPi 

3TFTPT H3PT P rUfT^ 3HMdl ^ P PPP?T3T ETT 33TtP#|^7 fPpTPRT StP #7 qHTtJT-TT d RP §3TpPT 

R?TfPpiWr Sf^RT PPP?I3T #7 7T3TT7ST Up 3pr q33FT-qp RP f^PPpEHiT SPIRT 3T3RfSP ^ffqp?T3T #7 qPqTTp 3^ 

" O •'■' o 

P # 4 ?) R2TT 37T 33RW P R^PPRTTTRT #7 FidPd RTfSpTlfr SfRRT MdlRld IPlT 3RTT pi P 33ppgTT J^ddl 
3TTtP?IT7 P qp§TT RT 1R3q7ST 3TPP qp - pqTT ^ q|T 3E7ETFR 331tP?tT7 qp§TT RT iroq7ST PtSTT #7 qHTUT-qq P 
3ldM3Hlfuld/BcillPd Uft 9TcTcT qp pqTRT |l 

3TTP #7 pPr d Pf 3T3=p SRPTTPt R2TT 3P33qfr, 3RP pR3T TlRT #7 3TflPP 7# qTPT mm pPfT Pf 

3iRUT 33TFP 3p jfPl 
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3RT£?Ti fa =RT RRT fT 3nrr JR ‘■MR.^R'/i^Rdl RTtRlfTlRT qfTSTT RRT>R-Rr RTRRHT fa TTH^RT iM-^Rd 3 r)>IR 

rttett-tt pO^f^d fi 

ffawfat-(l) JJ-fafc/ZH W 7 # ffa 3mtW JJ-fatc/ZR fat Zfat WWW fat W/ftW fa ZfafWl7 wfajTT fafa 3Wfa 3/jfazW WW 

WTxTW WWfa fa WlftW fa fafatwfa?IW/3ZETWT wftSTT WWW-WW fa W WWWWW wfaSTT Htfl u l-WW fa zfa fa jffw ZWfa 
ZTZ 37/fa wfazfaw fa fafa 3/wfaW WT faf fa^TT 3TZW Zfatwwfa wfaf ffaw WIUJ/ll 

ffaqfa-(2) JJ-fafc/ZH ZZ fa WtZ WW fa ffa 3Wfa ZfaTT fafa WfrSfT fa faff fa ffaw fa wfa 3WWW & 3/ffW WW WTT fa& fa 3fa 
ww fafa fa zrz 37jfa zrrzfw zfaw fafa zrz fat wtrew fa fafa fa wmr fa wfazfaw wzfa fat wwwffa wfaf fafa/ 

fa faw tWW (i) faw 3*fatZZTT fat JWTtWWT ffaWT 8faT) fa JfWfacT 3TTZ faWT fa BZ fa WfaW wfrSfT fa wfa?r ffaw WW fa JWfat 
jj-fafdz/f) wr ww fa wnrfat fafa zrrfazw ww fawfa fa zrz zz wftsrr fa wzfa w wfasw fafa fa zrz faw fa www 
ww fa far fa 3/vw ffaswr/wwzfarz zzm zwfat fazrfa wwfw wt fat wrfat fa/ ffaw wnfazw wzfa fa wrz fafa 
zwfat faw w wz fa fazfat fat wrfat fa fat zz wrw zwr fawn/ 

(ii) fat JWfatZZK 3TWfa ffaWFT fat 3TWWT JZfazW WW W7WW WZ fafa fa ZTZ ffafat 3ZW ffaWTW / WWZfwZ fat 
TWWtfafaW fat WTWT fa ZZ 3W ZZ(wfat) faw ffaWlfatZ 3TTZ fafafat ffaWWT fawz wffafatffaWT fa wffawffaw fafa WW 

wrw fatwr ffawww wrw zz wwwfwvw w fafa ww rzwr z?rfa ffa zwww jnfazw ww ffafttzw 3/w?fwr wffar zwfa 

WW ffaWTW ZZ1 77 Jffaffaw WW ffaw WW fa/ 

(9) <rRddd ?W5lRT illdilHI 

3TRtfTR J^dlPlR TTcfSTW fa J^dlPlR RTTfT ‘RT* % f?TR 

«\ <\ <V 

(i) 3TRH fa faw RT ITRR f^tJRT fazw #T f^FRfr RTTRR RRTTT TTFRTp1(T f^Rf^RRTRR 3TRRT THR1 fa 

TSlTfSET RT21RT f^?gf^RTRRT TTRSfRT 3TFTHT 1956 (1956 ^1 3) fat SJRT 3 fa TTrf^IcT 

fa WW ^ RtfSTH I^RfT ^TFSTT Tl ^3dlPl<T l^dld RT ^f5dld RT 3idM-4<Pd ^f^dld RT 3T3Ho-^<HU| 

- <\ <\ o o <\ <\ 

RT HPld RT 53frftRfr ^f5dld RT ^tedM RT W&fa f^dld 3ftT TRTTtRT RT TTRIT i^dld jfiT 

f\ o c 

rfafaz Sir 3TS3RRT RT Jlf5dW RT Qd.1 f?li|<H RT 31THFET RT ^3dlPl<T Mlci^Pl^ RT §T§Tt1^ 

'■' C\ A ' <\ c\ c\ 

y)^)fj|cPi ^ jrrr i%^r # fa, 9tt 5 W 1 

(ii) fflRfrzr ^3dlPl<r fa §r§itf^f^ rttf v % f^nr 

' ' <\ <\ ■* <\ 

33=rfRnr iRHRr §1RrT fa BTRl RT TK7R TOH Sf^RT T21Tf^R ft?Rf^RTRRT 3T2raT ft?gf^RRRT 

<\ " - " 

TRSfTR 3URHT 3TftJf^RT, 1956 % ata^RT WIWZ ft?gf^(RTRR % WW ^ Rtf®tR 1%7fT ftlSTR RT21T TT Sltf^T# RT 
3idMRTd 5ltf^#r RT SffltfTT# RT B^lf^d (R^WT mflQ<=Rl) RT 3idMR<Pd 3Hf5dW RT RR^T Rptf^T, 3idMR<Pd 
RRtfrTR' (d<T^<ft) 3^ TRRRHfr RR fpTRT fTTl 

(iii) RRtfTR ^3dlPl<T R#SRT fa IBIRdd TffleT ‘RT’ fa f^HT 

<\ <\ 

33=3fRfRR iRR^ §RRT fa RRR RT RRR f^tTRT JR5R #T I^Rfr RTRRT SfRRT TRlfSlR f^Rf^TRTRR RT ^Rf^fRRRT 

c\ •* - - 

31RSTRT 3TTRRT arftH^RR, 1956 (1956 RR 3) fat RRT 3 #T JRR^cT RtfSTR RTRR ft?Rf^RTRR ^ ‘#TfjR€r (RRRR) 
RT ‘TRRTfR #Tf?R€r’ (3TRRRRR RTTRR) RT TJRRTTfeRTH #rfjR€[ (f^^ROTRRRT RTTRR) fa TRRHHfT RR f?tRT fa\ 

(iv) 4 i<j-<£|R 3T5TR Rlt fa RiPl^i oTR§rf%dRfr (3dlPlR> fa ) RRF ’RT’ fa foTR 

(RT) 3T^RaJt fa 5TRrT fa TRRT RT TTT7R f^RRT JHU^d % I^Rfr RTRRT RRRT TRTf^R f^Rf^RTRR RT f^Rf^RRER 
31RSTTR 3TTRtR 3lf?lPlRJH, 1956 (1956 RTT 3) fat RRT 3 #T ulfSld RRTR ft?Rf^RTRR TT SH^did 3TRRT 

3idMIR)PlR> Jlfcl did RT TTJT^t 3df5dld fa ZWTWWrtWT ffafa/t RR f^TRT gtl 

J *\ O <S 

(TR) dlo-Rdl RTRT ffa?zffaZZTWZ fa WWSrffamW fa TWTWWfaw ffafat/ 

fatZ: fazz ffawz fa WWZT ffafat WW cWcWfa WTWZWT WWW ffa?zffazWWW fa 7WTWW fa ZTZ TWTWfafWT ffafat fa fa fat 
WZWWW zt zwf fat j/zftt WW fat zrfa ZZ wfaffaw WTZZWWT Zt 3TWW fatfa 3WW WTZZWWT/ 
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(et) rt 33=31Yfrt uY se^ett FfSYu tsfY (i) tt (iv) # Rddd sYfaiR ill j ii hi #r sipur Efrau sY uPuPd ^r 

t f^rpr 3uM ETuY ET t TTErT F^ # H^TSTT 3Y UPdPd % fpUT ETE fit RUY, TtfYuT 33=t eRu|I<H <£r TRET 

5T^t Ef |Y, §fr Efrau # Et?r % frur sntaur ee tuft! |Y sftr Yrfr ItRYtY sY tteh f*Y # Etrau sY heee' e3r 

SUTpUT fYR sHt 34 4 Ed FfBYH (i) }Y (iv) RET 3Y Rddd ?1faUF illdilHI ETET ERY % SURtfUT fYRI 

(R) 3E f^?Ur JHIJHdl f3UT3Y 3T3^ra4t tY FTT PEE T) PI^UT 3H^<HHI EPEE Eff #T |Y 3TTEUT 3Tf ETE ElfSUT EE TrETR (Y 

f?rY 3tuY sue tertsiY frtt uFiPd EYYaw 3uM #r fY stteut % f^E>idUK Efrarr tut ee PuYe ue eu 
sresIY eY Efrau 3 Y tPe fcR r tufut ^i 

(E) ER ^J-J-Tl^clK RT SUER 3 TeUF %, TlfYuT 3TT#T ETTT TR^FH RET (i), (ii) UR (iii) 3Y f^Pi^d 3ETET IMr fYufr 
f^U?T fY?FfYFETUE # fY, PrY FH<FK =Y EdlE>P TRTU # Ft eY 8 fT STRUT FRTT FTT EfTaE 3Y TtY?T f^RT R 
TRUT £1 

( 10 ) tuYt ssuYfriY eY strut #r eYPtt A fYfYu erf ee eeutu sure euut RfYEi 

( 11 ) Y 7T§fr 33 uYfftt ur eftY tY fr uTEEtr eYeP 3 Y stufItUuf r £Pr ft euYftYY tt FcTT TEufr r suRufr iYItRu tt 

R EEp EElfYu ePfiFRI R uY TTtYuPr 3FWt 3Y ET-Yld f W ^UT (STFTt^RT) TTTUTT TUR ?UtT 1% Jo-^W f^f^TT 
RT ^ SR^ ^RtTR/ftaTUT #T TUTUT TTl TTf%H R" 1?RT fT 1% i^U FTT TtUTT % f^ET STT^UT ftRT t\ 

33=jffFTTTt Wti ?RUT FM RlfR ftT ^ STRUT TTl 3R#T f^zfRR Tl 3U% 3RT ufTSTT % f^TE STT^FU R^/uflSTT £ % 

TTR ^ SURR TtRT FT TTlf ET ffiddl dt 3UTE STT^FU TRT RT TRUE ^1 3U#T 33ufURTfr TF # RT TRUfT |T| 

J O 

(12) EfraiT ^ #T f^CT SUJfURIT % STTcUR ter ur t^ret ut^- TT§TT 3U#r trte et SETTER #T ETt ^ seeUt r 
S ffrUT ?Uei 

ufrarr Tl STT^FU UT^ TT^ 3RfURTT RT ^ETItTUT UT ^ 1% t qfraiT 3^ Trt?r R^ % fpET ERR # TT§fr ?r^f ufr UT^ fl 
ufTSTT #T 3U TT§fr TTRt, fEUT% f^E STRUT ^ 3Ef TTt?T ^RT ^ STSfe faf^d EfTSTT UR RCTRET TfraiT 3^ 3ERE TTt?T Vet: 
STIeRT ?tR UR 3U% f^ifrftu ERR # 9TT# UT ETT EU^ ET SEUlftTr ?tRI E^T f^l^U EfTSTT TRT RCTRET EfTSTT % EF^ 
R ETF ^ TEREUT EU^ ET RF TRT RR ^ 1% t ERR #T Tlcif ETT ETT R?t EETT dt STRUT SRTTT EfTR #T f^TE 3U#T 

33=jfURTfr TF EU REUfll 

(13) 1%rfr §fr srufURTT rt Efrau ^ tr uet u^t 1 ?ue rer er rf 1% 3 tt#t ettt sttrut ee Et?r tree-ee e fti 

(14) fjTTT 3T§-R2ff-/33ufrFETT sY:- 

(i) ftufr §fr EEET Tl SEUfr ST§-Rl^R/33=3fURTfr % f?R tT3E§Ye EETT feRT f! - 3T2RT 

(ii) 3TUT FREER eYYR ^1 ^ SRR 

(iii) f^BTfr SUE Rl^U Tl T5RT EE ^ EE^Y ERRT |Y SRR 

(iv) R^Y FTR^R R lYrr FTR^R ETRT 1%E |Y, I^IElY TT2RETT ^TFFU ?Y SURT 

(v) ?T^ FETUE RfE Ft STER 1%Tfr <HFc4EuY TT^R RT %ERT fY, 3T2RT 

(vi) EfTSE 3Y 33=3fURTT % TRtT 3Y f^EffT SPlE^d R SdRld TTUrY EE TTFUT f^R fY SURT 

(vii) Efrau % aYrur anRid rue ee trYe 1%r fY ster 

(viii) SRU-Ef^UEESlY ^ STHETT FT^ f^Tfr fY Rl 1% SUtYUE RET ^ SRR STEF STT?R #T fY SRR 

(ix) Efrau efe 3 Y ftufr §fr eeet 1%r fY srr 

(x) Efrau eetY % frur strYe frtt Pie Ed eeYrYYeY eY eY?tut 1%r fY ster sue fYufr eeet # ftYP t|r^ 
fY ster 
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(xi) dfrair fa 4 mi$h faid/fadr dT add ffafat w fa $4<adiPid aidRi dr fad arddT famr 
dfatd ffad air ddfa dfar ffafat arad 3wr tit ddtd drfa dT amfa dm rfa ddr ddT fa, arsidr 

(xii) dlfa ars-dfat 3dfar dfraiT fa ?nffad fafa fa ffafa yrdd yfa?r yard yfaf fa ffafa dfa argfafa fat ffafat far w fa 
3TdfaldT dTdT fa 3T2R1 

(xiii) yfadel ?zi{ fa 3ffad1rfaT dfat 3T2TdT ffafat fat ddfa faT ddfa dT ddlTT ffadT fa dT ddfa dt faftd ffadT fal fafat 
fat ffadffa fa 3d dT andTTfttdT arffadtd (IfafaldH fafaddSTd) -Gonill oTT TTddTT (t 3ftT TTPd fa 3fa 

(dT) arTdtd ddTTT 3TT dfaSTT £ ffaflfa ffad dF BJ-J-Tl^dK !? fa tsfa fa feTCT ardfad 6^11-41 oTT TTdTdT (t ddT 3TddT 

(Td) 3fa TdTfat 3TddT fafad 3Td1fa #1 ffad 

(i) 3TRTT3T FdTTT fat dlfa dlfat dfraiT 3TddT ddd fa 

(ii) fafad TKd>K FdTTT 3Tyfa 3Tfald ffafat fat dtdftt fa dTftd ffadT 3TT TTdTdT |f 3flT 

(d) dfa dF TKd>K fa afdfad far fa ft fadTdTTd fa |f dt 371% Ifadd 3 M 4 del P)il4i % 3Tfatd 3Td?IITI‘HleJTd dfardfat fat 
on ddfat (ti d?rfa fh Ptdar % arfatd fat ?nfrd dd ddr afar fat di^ti dd ddr ffa> 

(i) dTdtfadTT FH fadd fa dfa rarSd aR'dTfad ctdT dfa, 3fa dTgd ddfa dTT 3TdTTT d fadT ddT fa 

(ii) 33=fafadTT FdTTT fafad TTaTd fatad fa dfa dfa 3T5-4l^d yrgd ffadT ddT gt dt 3d TT f^TIT d f%dT ddl FTl 

(15) dt 3d3tfFdTT raf^d yfTSIl 3^ 3ddtd FdTd 3Tdfr f^dW dT ^Ttftftd trJ jdd<H 3R1 dRd dT FfFT f, 3df Sdf^ddd 
dfrSRT % f^d dTCTFW % f^d ddldT dlddll Tldd dftl TTTdld #T f^d^frddlT dldTdd ddT % 3dtJTT TT dddRld 

O O O O 

d I fa All/d dd Rid d d d I fa dl 3Fd ffei’ ddf % fad 3HTfad ft fad ill *n\ dfa % fad 5d d I fa ill % 33=3f[FdTT Milled fasdT ^ 

O <N ' 

oil faded dfrSRT % fad dTCTFdTT dff ddTd dT ddfa dl 3ddTd 3dfa TdT # ^dd oil faded fatSTd % fad 

dTCTFdTT ddT dddd eft 

(16) (i) dTCTFW % d?dld fatSIT ^ yifadl 33fafadIT fa 3lfad Td FT dF Td Ifad dd T^T 3lfa % TTTtTR dT 3dfad FdRT 
33-41 Fdfa fa i|l3i|dlst>3H 3^ cildfadd Ifarr d IU d 111 ded?dld 3dfad TldfafaeT faf dT 33=4fadTTT fa 3Td?fal |tH dfTSd #1 

3fa fa 3nyR dr dfr dfa gfafr aidirifad ftfadfa fa fafa fa afan afa (fa sitf fa pmi^ii afan anddi TFHiddi) fafaffa 
fadii anrfad ft fad fa dr ar.dT., ar.d.dr. aflr ar.ffa.dd. fa anfafad fat fa fad dfr snfa dfat anfafad ft fad fa fa fafa fa 
ardfa dTdidir ar^d andd fa ^3 t dddi 

d?fa ffa aiddfad dTfa, arddfad dddlfa d 21 T 3Fd ffadT fa fa fafafad 33=3flFdT fadfafa qfa§TT fa Ifafat 4t FdT 

o *v O <N 

dT dddl dT ddd dldfa fa Ifafat 4t dTTT fat ftillild dT dT 3dfad dft IfadT fl d^TT fa 33=falFdIT dt afatd FdRT 

dTdidir ar^d andd fa andR dr ardsfarr fa fafa w dd ft, far pmi^ii fafar far tfafadfar fa ffadd aid?rtfad ffadT dTddr 
(arfard ardrrfifad tfafaddt) ddr 3 dfa aidfafad fafa, arddtfad dddrifa ddr add ffafa fa fafa far arurfa fa, fa ffad anfa^d 

ftlfadfa fa 3ld?fad dfa IfadT dlddT, fadT dd dd dfa IfadT dTddT 3d dT fa dTTd dTddT fa ffafat Pii|4)/ifaPidfat fa 

aidfad aidfafad fttfaddf fa Ifad aid?rfad IfadT dTdri 

(ii) andfa ardifafad ffafadfa dr Ifadlfad aifafadfa far ffafar dfa far t-did fa rrfar |d afad andfar far afar dd 

dT dddT fa. 

(17) ?ll4ftd Td fa tfaddRT 33faFdrfa fag arTTflfaT ftifaddt faT drfa fa ffad 3 dfa dfaSTT fa dfa Tdfa dT 3TTdtd fa 
ffafaFlddTT ffatfaftd arfadT TdT fa dd fa dTdfa ddTffa dlfa ?ll4ftd Td fa ffaddTd 33dflFdIT dT 3TTdtd FdTd dT3ddd 

aidrrRrd drffa, aidrrRrd dddiffa d^rr add ffafa dfa fa ssfafadifa fag ffafatfar arfanr ttit dr antifad fasdr fa anifa 

dfaddT dT ddd fafdT fa dT 3TTdtd FdTd ftilldfal TdT dT arffafadd ?nfaffaF Td fa faddtd 33fafadTfa arfad 3dfa ffad 

anrlfad tfafadfa fat faddr fa arftfar far aigfanr dfat far dTdfan 

(18) ddfaF 33=falFdTT faT dttCTdd fat TdldT Ifad Td fa aflT Ifad ddR fa ddfat fddT Plfad arTdtd Tdd dfadT afar 
arTdtd 3dfa dfaSTTdd fa dfa fa fatfa dd ddd^TT dfa dfadTI 
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(19) qfrarr ^ w wf qrr ft ft PmRvi qr arftjqq qff fidq ^ttttt f ?q% fdrq anq?qq $■1% bffk qfrarr rt qcr 
ft 3rTq?qqdldBK 3TTET qd"l ?q qTFT it FTcRa: q gt oTPT 1% iJ-dld^K qr qfcr jftT qcfqcT ^VfsT^T di|d 1 aftT fdtfrftq 3TRT 
dtqr anfct q§fr w £ qq ?rqq qut qt^r (ti 

( 20 ) jj-^Ic^cik qr dwRich aftr ?rrttftq ft tttsj ft^t qiffiq aftr tit# qrf dqr qrr ^ft ft^t qil^rq Qbfi 
qq qqlttq FfaT % arftiqqfr ft qq £ apart qdqqf qt qsiddiidq q irtm qmi auqu qr PmRh qrftiqqfr qqqr starr §fr 

O <\ O' 

jhijhhi ft, frtyfftq Rif^rBi qfrarr ft qiq feqfr 3J-dl44K dr qrt ?i q^r qTqT qnqr ^ 1% q^r fq arcana# qrr qq qff qqrr f 

dt 37 f£T Piqf^d qff # diudfli ?q qfrarr dr arraq qr aildq qq ft qqrq ulfsid fdrq qq aqjfiqqrfr qr ?qr qq dr f^nr 

arqqT aFqqi aqdr ?nfrftq amtjqqr qr qqr qqTrt ft fidr RriThcBi qfrarq qiciMi ardfatq 5tqn fdfdqqrr qfrarT ft Rcrui 

PiiiddidcT) % qftf?Rq-il fr fcd qd f \ aqjfiqqrr qf Rifd>oHi fttr ft qqq qqfttq Rlfd^i qt£ qd dfiqqr qrfUqqfr 

arqqT qqqrq ffeT §fr him f\, qqrqr fdtdftq ?qq qjidw qqqr 5 tqr fdfr dfiqqr qpq ft qqrr qq ft arfdrq qq 

aqjfrqqTT qd qfdq fdrqr dK'diil 
*\ 

oi)c: ffru^TT fr <stu<r) ff ffpr jj-j-ficiciu) *f <ft d/o9 ff? wflsfr fr w4?r 4? ffpj aWcw 17114& •Hd°i TrTT 

4f m*rft RffcW jrf&Fift rt ot arWd zrm *rm i4/ *f Qy&d fr wfr dUdfl trffsjrjfr fr Ju-idi (tiw 

3dfr 4f Rcj^uj jfc vfff?!*?-// 7 14* did ft? srmt 3f7l*l *f ^ f4?lw jrfsnjif 4r smwr 

j c\ r\ j 

;w fr fju £r drmfti 

( 21 ) ?nfrftqr qq ar aram sqi^qqt qrr aq% f^rr arR®q fti^qqt qq fenr qnrt ft f^q aq#r ararqqT qr^tq 
qf?r?rq (40%) qi aqqr aritiq ?Wr qiltm qqrf^ aqjfrqqTTr ft Pu-drar3d anq?qqr antaqatr/aTqqrafi fqqf qarq 
qiltlqqfr arqtq qfrtjqant % dfiiR^rqr qqiq qqfstq ^qr ft qrqt % f^q f^qtftq ftqq sttw, qfr qqt # antaq # 

cH IU dTl I 



qttq 

?nfrftq antanq 

1. 

qqqqr (MF) 

g-Ed qq?Tq (jJIldq) d) qqKI M^Mliqd wU did di<q qrrq 

2. 

ftft (PP) 

isfiqchi qqr qq% ajnq 1%q fit ft qT^ qqt 

3. 

qq (L) 

3qrqR 1%q did cud qrpt 

4. 

#qfr (tC) 

qcd % qq ^qqq qqr qrraf^rq qqrq 1%q did qrd' qrpt 

5. 

4tqq (BN) 

^qqR f^rq did qrd' qqt 

6. 

qq (S) 

^qq (dq qr qqtt qr) fdrq qr^t qrd qqt 

7. 

qq€t (ST) 

fTtqq )%q did qrd qqt 

8. 

gsqq (W) 

qqd' ?q fdrq did qrd ^id 

o 

9. 

qqf (SE) 

^rqqq 1%rq srid qrd <+iid 

10. 

qq (H) 

>M«r|ch</<s| N |cH c h'< ftk! 3TT^r cl 1 el chl4 

o 

11. 

arRsqqq (RW) 

q^qq qqr fdqqq fdrq did qrd ^id 


qqfttq FrqTafr/qFt #r antaqati % arqqq 3^f jhibh! ^ qrrqtMqr qjffqrqq Pu-drarSd fi ft qq qr arfttqr glqii 
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RIeMr cidflch^ui 



rTe 

Rift 



1. 

fttror (BL) 

ftl oi) ftr" <sl'<lsl ftllRoi gRET Rftt 



2. 

sfET (BA) 

fttRT gRET TOTE 

(R) 

gftR toe 




(®) 

hrs ftir gftRcE 

3. 

sfrETO (BLA) 

ftRfr ftr e ftRtr gREt tote 



4. 

aftror (OL) 

TTR ftr TOTE (TOE ET ETET ) 

(R) 

gftR toe 




(®) 

hrs ftir gftRRT 




(R) 

MMr 

5. 

3TPT (OA) 

RR gRT TOTE (cRft ET ETft ) 

(R) 

gftR EgE 




(®) 

HRS ^t gftcHdl 




(R) 

uftf^RR 

6. 

fttror (BH) 

RRR itR RET RRft (ftR ET gR Rftt RRrl) 



7. 

ERTORE (MW) 

<H 1^'-l ?fl ^ ^ cHdl ci^ll 'rflR-Irl '?ll , TlI^, c h 



8. 

At (B) 




9. 

’Mr (pb) 

aftflTR fti^ftiR 



10. 

it (D) 

Elttr 



11. 

fttit (PD) 

aftflTR Efttr 




(22) fftRfr At 3j-4)tok rt rhtot Mfr tostr rt tot, 3R#r ^nf^r rt M tor tort RTftt amfstE brto Mfr 

TOfr it snfftTH fM REt to ftt firMri Efft RTft 3 Mtoit EfftEfftrE MIriPir aftr Rfftrott eMt it arot antro-TO A 
TO acftlw rtet ft 1% to etetre Vfr ftr MttE ft Rig rtetet A arrofr Mt rt arofatE AAt aft d®ftd Rut % fftEr 

3TETRT RT PlWdl ft Rt aRETE 3M ERE ftr agrTE RT MRE Rftt R^ETI 

REfftr aqftct-d Rl^id rt eitoe to ftr ’tort fftro rtttrt, M §tt re; ftftr toteT ftr ERftr ft, PiRii fftrrtt tottot 

fftfttE RT 3TOfatE ERTOTt #T fftrftt §tt TOtt A STTfFTH Rift' EE?tT TORlftt arftftEERT RTfT fftET RPt aftl 3E?flTOTT TORT 

O *\ <S ** 

3TTft^RT-RT RET Rift' #T ETfTO ft REE At #E Mr E^E 3RR(2-3 Eftpt) J3TT fttl ftftT dlddl A , EgTOT RT ETETRE ftT 

arEfatE eetot A MfWd reT Efttfr argftty to anEtR tote irffta: At amro to fftro fftrET rttteti 

(23) 3f. RT., 3T.R.RT./3T.fSr.E./?TT.fft'./Ecr ftlRIRlffiRl ftr fftT? TOETO aTEaET/fftETEE % oTT3T At $g*R TOJflTOTT TO 
gPtftRE Rft 1% A PliNdMc^l/odlfS-G it fftfftE TOTET At 3TRHR ftftT 3TRSTR/ftRERT At RRRR ftl TOftRT TOft/RtfftE ftT EEE 
f^rorrofr A fftrr to argfty % agro 3RjfiTOTftt % ret arcir sot % eetee A fftfftE tor A 3tte?er reet to EtRE 

fttft RrfftR RET ?E TORE TOT 3TTftTOT RET Rift' #T fftrtiffftE ETfTO (attfttE ffttfst) ftT TOftt #T ETfTO atfftrR ftPtt ElffEI 

(24) iRRT TOfftE A 

(r) ftftr toIrtT fftror et fftror aigfty Iftro ft Qbri EfifftH Ef?r/TOftt ^A ^ ft et 

(RE) oflted Ef^/TOftt At EfRT JE, 1%Eft Tl fftET? - ET fftERT 3RTfttT IftEE ft, rfr E|T TfET A Plgf^d At f^ET TO Eftt 

RRE REREI 

Rig Eift #^)e torr etr ti Rg^e: ftr rte 1% ftro fftERr ftrr toWe ret fftETF At rst rt tot ftrft 
ftEi^RR rtto ftr argro RfiRrft ft aftr ftro Rift' At f^r arro rrr §fr ftr rt IftRfr At toI^r rt ^r 
fftER ftr ftr RT RRcfr ftl 


(25) ?r Rfrarr At rteer ftr I^r tot At ree A r# #r rt iftr ft 3 rrt Rflrro fftERE EftfERR-m A Iftro ret fti 
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6. 3J-^c|k1 efT % 3RR TTT falsi wf|rtn 8fr # 33^ 3RR % far ftafr aaa salaa #T 

Tr^RTcTT dd #r aiddHfa R^T £) dlUdfl I HSrfSr, iRCcIlflla ^J-J-TldvciKl 3 fr Ra 3 ^ $ aHOT^ t cT^JT MJH^rl^Pl -4 TfflTO ^ 
drfta f 3ftT a?T 3R#r ^TfT 3HET2 )bT, 3R3£t JaaaT (d33R) (°-4ddJH 40% 3T8T3TcTT) 4Tl RRTl^a 4Rdt f, $TT 

47f 4-shl^sl (R4R % 3TSI4T 3TRTT3T SfTRl 44Ra EsFI$4) da) #T 3H<H<Hf?l ?Wtl 

£fa44lP)a BJ-J-TldvciKl aai 3R 3d-dfl4clKl 47T aT £ aHH# f cT^ll MdHfad^£l4 WTO £ 'Win f aftT a?T 
3?p£r a? - 3TTT3=r25TTT, 3R#T EFT^-PRII^R STJTrTT (3ft4R) (^ddB 40% 3T5WH1) aT Rfflf^a 4Rdt f, HRE^F dt # 20 
faaR 44 aifafHd 7TTPT f^TT oTTTRTI 

7. ars-asff ar qfrw ai a?ar % 3?ar and- ^d^w ar fr ?W, f^Rfr §fr f^afa ar aaf- aa% far 3?ar farad- afar # 
TTf^rr #r 3HoH<Hf?i afr £r aiydfl i 

o o 

8 . 3TRTT3T 4?T adt qfraH3# % 37^43 3T43 faTtflfta 4Rd 44 1dd44ftfaFTT gdlTI 

9. adr IdRRf #r afrarra# d aaaaar d aandr, afiar 3?ar farad % fanr arfdana farm diyjn i 

10. rreaad d aaTR?R43 rr aftr ana % fara draft aafd £r arcaTf oiiydfli 

11. araafaM ttt a?dr % 3 rr matar add 44 aidi'iN^ (dd - i ,2,3,4....3rrf§r) i 

12 . ara-afaM ttt Tfran d a?dr % aar ftd % fara ^4^4ifad MTPb4 ^H4fa4i aid aftr rafta 4Rd # anaifa ddri aftarr 

gicH d ^ch^>p1c< pio) ar^rrf^- oTjfr ^afri 

13. RTailr<TK/^f$drc| TfraiW: 3T§^3TSfl- ^7 RTCTTW aTTTHT SfTHT RftSrT ¥lt Sf^Rl 3TTWI RTCTT^TT 43T 3TW?jt 

#r jrf^n^t, §r§flfiWfe, THTZEra aftr <+>Pi ^6 tt 4)J4di #r ara ^arr t\ ^f$dr4 Tfraw # ars^rsfl- # 

<\ «s <\ 

^FjcT STSTcTT, M^HMd jfiT «( 1 Qi=h RiTTTRTT W TFR >HIJHlDl<T 3yR, 3 HHMilldll # 3HldRl<T 3ftT §ltf^ STTRIT, 

#T Br4Pl^6l 3ftr 3Fft 3^T^T '^ 1 ?a 94f?d JTjjruT % 3Hc-4i<Td RT ft?>T i^TET RaiT dK'311 1 

3MBJ1 

O <\ 

TdT aftr MI44BI3HdJ) 

Tisfr ^ -^f5nrt % f^rr pmi^ aar^t tt T?3ara' anPieii^ |r aftr tbt 1%7tr f^dw wid<r artl^i 
sTREFitr % aaira ^mu Jif5dw, srotfTt^T, tbprt afir ^ra saf^rar f^raT ^ % ^far aPicn^ a?aqa 5 W Did+i tbt 

§trt % ftafr f^gf^aiRRi #r TT 3 =n 7 TRfr fMr % Rama ffmr aftr a?a tt ^mi^dti rt ars-'Rtjt # yRfe f^ra #r afff^ 

aTToT^irtt did <+i-7o) % [ply ite f4>y oi 1 yd) | 

fe7fr fcTra ^ TTif mi4)Pi<t qfran afr ?Wri 

BidHio-ij araRfr : 100 ahR 

arwslt' ttt araafr ?r aflrar f^tr f?raar efram aaa a?a aa#r araafr #r anfr aftr % aaaHT arm- % 
1 ?tt wr amati 

^f^dld - a?a TT - I : 200 arar 
<\ 

3 ^ 47 : wan^r Raw hsr a^sr : 

mR 44 : f^Ri, 8^r, srarraaf^r aratjRw, urtt hsr rr; §t-4rtt : an1^r#r # arf^raar ‘Q41^o)?ar’, ar?r^Tr w ^f^ra aa 
% 44747 , asfcajfra aai f^Pi* ttrtt aar a 9arr % dTi^ch^ui; aarrE^Rar #aa : arwra, arrcai, Mftci^d, 
arwra aana aftr spr - aRFifa, narr, rs a4€r; ^hbehIm : aa#r aaRaarr aai (3+m, Itaaraia ar a£ra yf^iiiu; 
a^l aar aaraTF 5 WT: aaraTF wnafr, 0 ) 44 ^ aa^aa, arftat aar aa% f^aaa, a^r anraar # yf^ 4 iy, aftaiar aa ft'^ana; 
aaichQch <tk<t! saar aanfer s-iw : si^ra, a^ta, f^Jdod^iii aftr Tiaa a mt; aaf^artf^ af^ % aanarf^ aaar: 
aaiF Etaa aan^' 1 %aaT ad^a, aaraTF an^fltja, a?r aadltaa, a^ar a?rat $ aaR-a^ra yundl; araqaaa waiT-fa* 
[5dw: f^fiRa af^aar % ^af aar-nPia 7 RaT?aafi, waa 1 %aaT, RiI^h arfiRrifMr aar qa s raajfra aitaaat d' aaarara, 

<s *\ o 

aaa aa aarRFf7i471%aaT: aanadda^ anT-trf- a^a aiaai 

<\ C 'N C O 
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#RTR ##RT - apTU#, TORJTO TO## #T TOTUT TOTRjT; TOTRTO TOT#t TOl£dl$d # TOTTRRU TO#U RUT TO## ROTU#; 

TOTTRTRU yi<+#TO - R?T, UpT, RR ?TUT URTOW## TOT TO#dl, UTUU f#T- WTOR, ^<HWI fa-Uldd, TOUR ## # JJuiddIU, 

TO##### t##R, ^JHTd f^FSTPT^T; ####1 TOT R#d; ftfwTRR 5#3T wfouili-J|U|dcdl, WTOT# ?TUT cURsUI; U#dld 
# 3HoHMilldI; TORddl cT 2JT R <##)#! # cJTRsUl # TOT TOT#) 3TRWU#T, 3TT#R# <HldRldU|, WPld TORTTUR, WTO# 3TTWRT 

O <N <N o c 

3TORRR, §TRR#RcT 3# WU#R#U 3TRWW/3T3WR?, TOTO# #T, TO## RUT 3FU f## 3WR? WWf#UT WTO 3R# U^ldlPlTO 
RUT 3FU 3R.il ddl FT TO### URTORTTW; RRR # 3T?T#aT 3TRTOTUTR - 37RTOTO RUT 3TT#TRWR WTO# RUT 3R# 3TdMUld|, 
?TP#T 3TTf3TR TOTRTO 7## TOUT 3R# 3TRWU#, RT?##T TOJT TT^TT ?TO# 3TRWU#TI 3ltRTf?)TO TORT TOW (of)3TTfWR) # ##R U 
3TTOTRTOPT, of)3TTfWR # TOW TOTcJJ TOT#) 3## TOT TOtTOTO, #fl#R #ldlP)TO TOTORt # #3TTfwR TOT 3RTOTRI 

T# S : TORURT 3lf#TTR 

«\ 

#!dlPlTO JHMRHui 3# JHM#H 3TTOR, W#T ants' # ##RI $dl#dTO, RTTftSTO RUT RTOfTRT # f##TOTT TOTTR# # WR-URTU 
TOTRtJI f#TR UITR) # TOTOT TOT TORI f#FPR W###?#) # HPldl RUT UURT TOT oLTd^KI TOR, #R/?RR tSTO, TOT##), 
R# TOT TORURT7RTO f##RTI 3TUiJK)#ld fcTTOTTOI TOR RUT R?TR RUT WTO# ftTOWTO # f#UT#f#l 3TWTOWTO 3TTOT : 5TTOT 
RUT TOR 3TTOT, 3TWTOWTO a## # TOUT##) WTO 3TOTTTO; Rl$dldl$d 3# %TOITO#HT?TO 3R# 3^TO RUT TOrTOI f#TO?RR 3# 
ftTOWTO # #TO TOTTO TORRTI ftTOT f^RTRT TTTO' 3nTOT-3Wf#T# TOTTOI 3TT#TO WTOTT, 3R#ll TTTO' TOTTO JJJ-ddl # TOTOTOTOTTO 

cTOTOgiri ?1ro wftroroi 

STO TO : 3TTOf#£T 

«s 

to# totot fro# arroftro totototi toto##to ftETOwro - §#tot#to totot §t#Q<=Pi tos-to tout ‘anrotroTR’i #rof # wtto#ito 
arroTOiTTOT toI^to ttortot, ^troro totot, wfrroaff # wtott totot to## wtos §Ttro#TO totos# totot- 

TOTOtr 7#, TOTORTTO# TOTW, #§TTO# WWTO, TOTO TO# TOTO# # TOcHITOQ, TOTO#TO f^TOT#, wfNf TOTOT wftTO#TO 3T?ff TOT 

O O C O 

TOTOTO 3TTO#TOTOI TOTOT TOR# TOTO# WT TOTOTO ftTOT#TOT, TOfR TOR# R|U^##TO wftTSTTO ## TOTOT W#T RSRTWI WTO 
TOTOTOTTO TOTOT ReUS#W # WTO TOTOTWTO # f#flTOTO # ?TO# 3RW#TOI TORftTO#TO, W#R TOTOT Rf#?T TORTI TO# # TOTO#TO 

witrorwi #ro # #rt3# wt TOnfiroro # fttroiro, to#r wt#?r#TO )#tor (##wto) ark ##ft#r##r to#t §rwt# to# 

TOT### # 5TO# 3RW#TOI 3TRTO TOT WTO TOUTWR TOTOT §TTTO#T #TO #T §TTO##TI 

x o o <\ 

STO TO : TO7##T 

TOrrft# # #TOR: TOdft# TOT f#?TTO WTO #TOTTO; TOdft# wf#UT (TOTOR WTO 3TTO:TOTOR); 3T?R TORT# WTO #TO TOTST# # 
3TTOTO1TOTOTW; TOdft# 3##TOTO (3T?R, #TO 3# TOTTORTOR TOT## 3#ltTOTO); RRTO TO?## TO# TOT 3T?TOTOTO (3T?TO TO?##, #TO 
TO?## 3# TOIRTRTOR); TOTO#TO TO?## # 3TTOTOTTOTOW, TOHTTOR TO?##, ft# 5 ?: TO?## 3# TOSRT TO?##; RR Wi# #TO 
RTOT 3TTTO#TO TOR## #TO/t%# TOTRTOU#TO 3# R#T#TO TOTRTO RTWRI §T#TOT#TO TOTRTO #TRTI 3T#TOT?#TO #!!RTO ?# # 

O f\ c\ s 

3#TOtTOTO # TOR## wf#UTI 3TTTOR # %#TOUR W# TOR##, 3TTl#UR TOR##-#### #T#T, STRUT? TOT R#TT#TO ?#?TR 
WU RRUTTOR RUT 3R# TORRTOU; ^TOcRUId RTHTfR W#TOt#?TO TO?## - ###TO #TU#, TO5TTORT RUT 3R# RRRTOUt 

TOT §T#TT#TO ?#?TR RUT RFUTTOR, TO#^# TOU#RRT WTOTTOT % #?# TOR# # URR # TORRRT, 3TUTOTRR TOT 

?#?TR, #UT?R TOTURRI #7#^ TOR## TOU#IURT WTOR # #f#R: TOR# # UTTOR # TORRRT, 3TTOHRR TOT ?#?TR, #UT?R 
TOTUTTOTOI #7##TO" TOR## : TOTRR # #UT#TO ## TOT RRUTTORI TOR## TO## ; RR?#T U#RR # TOR## TOflRT TO## 

c\ <\ 

^wprnri jiI^cimi 3ttr §TfJri 5^jfr ociMmdl, wft«=Pii arfl^cte, ^ 

o *s 

S°W ? : WTO1#UT?R f#TR 

#UT?R 3Tfl#S RUT 3#RT#TO TOTRU #TRT TOT RRUTTORI WRS #UT?R TOTR# # TOft#TO RUT WTO#I WRT# 3TUtTTTOTOT; WRS 
#TORTT?RTO ###; WTOT#UT#R# # TOTTO##, U??R #UT?R- RSR #UT?R- 3T# TOTSR #UT?R, W##?, #U#R#- 
?f#n#ru RTRWi# TOT TOTTORR, WfUTR 3# SURsUT; 3TTO##U WTOT#U#R#U - R3TTTO#TO TOT RSR 3TUUUR, U#TOTOTO 
f#TOTTOTTR3=TTO WU#TUt RUT 2#TOWf|# TOT #RTOTO ‘TOftWTTRtW#!’ 3# ‘##WTgTOT, ‘?TO#3f#R’ #TORR 3# #%3ftWT|R I TO##U 
WTOI##T?J#T - TOTRTOR UURT TO?##U #UR TOT TOT#R?T 3TUUUR, TO##TW RUT TORRU## TOT #TORT, #UT#TO TO?##U 
yifuldld; #U##U?TT 3# WRS #?frWR UWRTW; ###R W# TOTR # #UR # TOTTfTOU, WTOT#U#R# wfttS-R:- WTOT#U#R# 

o <\ o o 

3TTTO# TOT TO) TO?## S) WTOTW##U## RUT #TOTR # WU#; RCT Mll#dl?R# TOT U#WU; R5=R wfTUT?# # WTOR; WRRT 

' ' o ’ c\ o ’ <\ 

#UT?R: R#UTRT URTOW#uT RUT 3 R# R??R| §TRR # f##R RSR #UT?R TOTR^T 3# 3RTOT f#RR; WTORTTTO f#TTR TOT 
3TdMU)j|| WR#U#R# # TOTT#U#U 3TRWU# # TOft#TO f#TTTOURTI wflUT?# # TOTRRU## # 3TU3R#T TOT RR ###l 

o o o <\ 
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- q?PT qq -II 200 3TE 

PTT qP : HPld tedld qq §TOTRET H^IT TfflTqrfPtqT 3Tf^?TGT 

<\ <\ 

RdZW £r jmfztfcT : cTrT, FTS^WT #T 32 #T curdled, s?13-itd 3H d|$d d)t?TPT, Rdid & d/dR* 

ddRlf? : 230 3TFlft§T PTPPpt #T qqpqfpH ,qTTT-1%Fqr qqRl i>>fddl qq , fPl? TP fPHW, Wdrf&F IdR/d Rdld TP 

fugl'd: TTpflTT' HPld i^dld, ysfTT qqq?l, PT3P$f?RF ci|ci^|4, q#q qqq?l A HPld, TTWcft BdTPTi, qpPT 

3fqT7^T, qf^RflPPT, ^TtffT^ % f%^!T, anT^fpTqf, 2V, HPldl Tl McRu^ | qqqRlqr qgppfrq illcHoHI aflT ^ftq 

" C O 

H2P Tq TPPT TP fPTtfRTT FT2P BfHTT> Ffel idRld Rd/d TP" dRdd : HPldl #T Tftmi FTqi TJffTPGTI fskfddi/HPlall 
HBlTPlT> Ttfi, 3lli|PlT> qq tit, TT3pPqq3T PEPTl (PfrqPT) aflT Mk^dld % Rl^id I ls/R)d dd^f £t d'ldd/, Iddd, titf&F UW 
ddfRld JWT-trti 3fk ddddd : 3Ttf?tf^T, TTTTTToftPT, qP^^TqfcP TTIfTP aftr TMI$dd PWF; ^FTTTTT, Tdlial, tW^Til^, 

u c-ajTJIP iii <h u^ld aftr qpfe Trapi d^RJ! igR/d : uQei^e, ^Ku$d, qfepr, i4>q)di$d, h^ipt aflr fqrftrqpri 

wsRt idf?d Rd/d : q^fr aftr pferr % aftripr nPiJlq Tfqqpr, ji^ui^ qp 3feq ?f Hp)d pqpq- qftq^Pii 

pftp yunc^i jftp $$ jHi^ % qMa--q pf qs^r, qpqr aiprftafrq h-gphi i wr hsit apTqf^rr tp BUddi qssfr #r bttht aflT 

BUdd prsq cR# TP tedldl TTTPtfr rTcT HSU ^PT Pjqr H?q TTSq qs|<=RlT/3lff?TTT 3TFET % ditTTPT qtffq f^RTfirPTT Pf 3HTP 
qlJIdMI qTSTfPFP i^EdHlBiqd H21T 3W3lf^#ri PWP24Tto &UBIAH TP Mftqq/^T>IHWst>JH 3flT q?4t #T 3TTT : ^fTirf^pri 

<\ <s o c o 

tp Ri^id; pwrspi^TT chidPitiW Ri^id, stzt qlddki Hsp TTT-PTPfrrPunt #r ^ c qf?di cirri' #r Rb/Sr u, Th, Pb tph 
fpriftpuT f^t^ri, q^fr #r arm sphttopt ftsp ttpotth, ^npgpr hsp thrift % f^qppp % Ri^idi juibitPiti ^ aflr 

C O <N O *S 

WTHTFiPrTT q?3ir?P3Ti % Ri^idi 
7TT M : 3TT3P^T flfpT# 

frm #■ Jrv/oV : pfop # arii^TTP jtpr qp qR§p, ?fepr # arifllTT prppt #r q^nj, fMr % pratr # pfepr #3 tp aflr 
3TTftlT> PTHPT TP PTfTnf TdTI JTT^T yu/ld) jf dRQ* HU-d/cH-VT : FT2T Pq'flT qwf^TTI W&T *FT uf?Rdl 

Rigid. qirrl^TT wtptts# ptstt Qdi^PRip # ^qp ar^fpn #J3trr f^qpq aflr ftafer : pt^t jpp# f^afer, 

%■ yqifld, 3Pl^-^|uT|i|od PT§TT TTPflTqTTI dlddR! HUT ddldi : qftHTqi, 1%TTT, ?1pT 3dleR u l 3flT PTWTPq PTTTPT13# % 
3iHTif?lqT qaw 3ftr ?1 ptT #r tptttp:i drr^r ?'fat w cRffarur. ?frq, pfranf^frqsqq, htpitp, antToftTpr w jft HRq? 

qpffrqTT; AjAdR><ui 3fk RJdRfcfi : f^dPi<£l psrat 3ftr arpq^r ?1 pt psipfr % 3pt,-q arpRtqtri arr^r ?1 pt ptp: :ttpft 
PTTTPTT, TPTTTcT, an^t i^dld, Qdlolo)Rl>H aftl J/RtARch ftwf qp r^dpui : ^qdl^d-^-fl^ldl^d-qi^lTofldl^d 7TCT; 

f^J-sHdl^d, ^PPftqPRTP, pterlfT, T>)JHIdl$Up; dRldlcfl ?Jw : ^Iwr-dlll^^-TP^llBl^d-dWdldl^d 7TCT, ^I^Ul^d tPTTTd: aflT 

prrftlpr ?1pr; WtdRlch ?iw : fequi^d JH)d)d)dl$d-aldl$d Tp : jftq prqftlpr ?1pr, 3Hd-c^i| : j)dl$d - Tidied - 

j)d)fBq)ll$d dldldl^d TTp; PRftPTTfd: aflT TTqfUpr SJlfRr ?lw : ?)q^dl$d, $d)dl$d, qil^d, <Ac-<£)Jll^d, J^c^Jdl^d, CTfTT, 

%)■, CTfRl TPTTTd:, CTfTT j)dl^d, CTfTT l)dl$d, Tidied aflT T>)d)dl$d; 4i/dfRdl$i : 3/iRbd)dl$6 dZ/ 

QdldPd arqpr : dflldfMq 8^T : o-c|i< hIJ dPsTli|-^TS" siBlc-d-2)^P<5d (sd%°fr tq ohl< hT^ i|I d^fSt); MlddK % : rt aipfftjd' : 

q?rte qftpR, T^wnt aratypr, f^rr pth qftnri Mdd)Piq> : §prh % qqqf£f££ra- aflr srifw ?1 pt qftprr; aprqre: 

O c\ ’ o O 

yiftyf : TPrafranr^r-yl^ft^d-aifiTTldi^di 

ptt y : qprtdfr ?tqr teaid aflr q^yrr 

aratupw tt Ri^id: tpwrtt #t qqpp aflr 3d% 0wr yqqr; q>iqidftd ?1pfr % pmi^q nPid; ^stt, bijhi^ 

qpqTPprftqr ?1pfr qp qjffqqpq; qpytdftqr piprsTJfr aflr ptqraraiT wthtti qpqfprrq % wnr: nPid )pr£rqT % qpw 
an^pq aflr ptf^w qp^ftTPTT; qp:qqp t q?q qqp qpqiprqr, qf^ryiq^T sidMd f^wq aflr qq: &Tdc?iq>iui Tfwftjpr 
TPTTqt; qpqidftqT qf^Fmi, dil?q<r rapidy aflr pppprarofr ^naft #r qiq-pnq' nPia f^-^qf #r 

TTTFqqFyi/qf^qTT TPTTTt aftT SHdl^lT tTMtSlI T>iqidU<T qffUlfcqTart #T Miq)PlT> T 3WRTf^#r aHdT>l^; T>iqidR<T 

yf?i^qiaft ^ jqr #r arf^TPi qpTrprpT qrpp aflr apqrq: ?1pfr qp arraf^TT pryr prrtrq qpriprpTi CTfrr t arf^CTfPr 

<\ 

?1pfr qp arrqfptqr qq ppfrq qpqiprqq; ar?j^r, f^nfirpr qpqfpte ?1rfr qp ariqfptqr qq ppfrq qpqiprm; j)P)d)q^B 
qipffqpfpfr aflr qp qpqjpRnri aipiftaT qq pmq ^ qpqipRTq: ^c)dPi<=Pl aflr qpqiprftqr qf^qrrq; ^ddirdT> 

TiiyidUd qftrpq, andTdfii+p-Tiq aftr q^qfiq §t§prt, aptr^pTr Tpqjprqq (qaqq qq qqpr qpqiprqq); 

qqfo^dispiffesqi 
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RTR ET : 3EHTTF 

3 TcPHTCtt EFT 3cHI<H ak WTifcJdd, aidBIttik ddlclS., Cbdc|<4, #rfcEFH aftT TS-icHHId 3T^TITCff TT SHE aTEFTT <£r 

HEET aftT cETTET | ‘^TffTSfet^fr % Ho?I TRlffRF HTHTHTT, TTRTTTT IkkPEEl ok HpTH aftT TTTTElPkF araTTkk 

HTETHTiri araTrkFr TzfrarR aftr HRaE>fN *w£r, % aftr PtfkT 3 ehttf k frir err RRsrofri f54dPi<£l aftr 

aram^Ri a^Bi^t tt EEfkTE aftr Tkmk wth aEmkEi FtkEri i Hsfikr ararriFi akkiE w hhh Edft<£l i 

<\ 

5 Mr k?Tfwr k at?R aftr cnrfkri tSth (tht) mMtji aftr hhtsirht k^T didRHi 
RiR 5 : Mij'icHUi ^f4dld aftT Mlch^ch anw 

<\ c 

M-^cKUi ^f4dld # dtp)* aratJRW- 57TT? PfdK, TEH TTTnTT 3flT 3t?^l 3WtW TEkTR TR Hdc|14l dcHlsIcH cllffi'dll 

TftH 5T37T T3HRI afU5Tt?T afTERT-fetR RRt RET TTHF THT A RHTT-HTEn MlUf+^T yu||pj) # aratJRWI Ekt #T TRTT 

HTftfrkPkT W HcftRI TftTW Pdld M^cKU| Pdld % EE kl RET Mc^HE, y<^|U| % TTtR, *Jol aftT aPTftT^H: 

PlEdK u l % ETTE irM^H Mc^u|| ^£|ai e aTH7k£tE HTHE M^cKuHij THREE TTHtfr TJHH, kHH RTH, 3iH3#TI 

afl^)Pl<+> aftT ktHEEff 3ErfTkH ET PkdKE, Tiftd TllEHakE MdPfdKUi, WHE, TlPld MsEJHUI, tf?TH R%E; 3RR 

RTET % HR PlEld, frTHtSTE, kHE 3EEEEI HE dlPtEiari % AtA RHR, RTH HE PlEllfl, HE HR HT E^f?tE RETEI 

twfA THT-TE£tE ETHE, }RHH E?ftHfr, ERETH/HIE TOW HEktk-aTH:?HTEfE HE TO1WF ER, 3EH Mslddl TFT 

odddodlchTUf 3TH, cilf$dJld TOW HH, TfhfW ddloTld-Rji JMch^ui, afidld)fi<+> (TTH:) U<=hliH THtTTJfRT T3W JHc-4l4>d % 
<\ <\ ' <\ 

HTT-TWH, HT 2 l 1 ^, Slf^fFlTT 3df5^i|cnuf), JHoili<HH, antTR-^T aTTT^r irB^d, 3TtfHTRT, HTHliHf^-anfsfe- 

' <\ c 

Hft&S-RI 8T3THT antuftH ^<+>IBIrJH<+> HRFTTT 31Ft ^RT-f?idH<+>K<+> STOHT-HeFTRTRTI^ SWHT-TRTmH' armiftH HtHTHT Pld'iui- 
afl^)Pi<+> T D Efrf?rHTi hhh f5<+>iBird<+> -ylddi Pud'iui-Liij'icKufiii ^tRT # ^franfiRT tt ai^Ffun wrt # Rzfrar^fFi ^rri 

amiKumj afhr Ri^id : mi<+> 9<+> anH^-3WTT?HTT/T7frf^HFfr BTtrsT-^rs’, sebthr, §#ft, h€rt arre^ri §#Ffr 

f^HTTT, f^FHTT TT ^tHHTI f?la))f5c)dPl<£l afiT 31%T TfFHTTFTI §#FT aTR^fl dldR]^ ^HTT TTHTI MWP 3RrftJ 

<v <v <v o 

’Rfrarofm' ^ ^ 4 ,^^ anw t? twri §trthh tt wit srrar dst>?idl aik d^idl % ttphi th a^ddd 

<\ <\ <\ <\ 

aflr aatl^TRT am^uflcMun h€)r apreni, ^rh afir anwaii t? Pi 4 ^ui r>jt wtwi 

^f 4 dld - HTfrr W?H TT : 200 3FF 

*s c 

wt : WRfRr nPid f^r^r aflr hPm ar^^nrT 

jtrh % ^-iicHddii fkrakff #r 3rk?ifk w fkRT - arraTT kk, ^kkrar, ToHkrkBw, afrfrmrT, ton, rhh, 
kikkiHTTi mrr % % m!??<*> fk^rr - ^rt, jtrw, ue4«.Th, kpRw, d)T>i$d, u^ei^e afir tfkn hhhhth q? 2 R, 

a^ddiM hf nPid, ttNi, akirr, iwz, kkkRF w krfe a^kij k ttht Fik mk aiMu4<+> ttt hPmi §t?r Rdki hhsri 
kTwRiF^ fk^rn ^knr fk^rT, ^§r dpi wPmi Bmftch, f44ddird<+> afir 3 i?htr?hht wPidi Tkr?R k hPm 

3HTCRT k 3TRTT T? THTI HPld 3T§TRT WWWit WnfoFTTI HkfTRT, TT^Rl IdPld krfkl TF^kl HPld ftHTHH 

c\ A A 

fkHTlI HPld kHRlR aftT TWF #> kHW 
TER TT : 3RTRT 3Rrfk aftT §ratt?l<=Rl 

arar^ fk^r aftr 3 rprt wPid i wPidd #r h^et TffW, Trftk aftr hr TPfRi nPiddi ww aFdt?iR artFEwi 

(1) aiikjtf^, aftr aRkki ?M, (2) 4 r ttir Tftrorr, (3) <+>)4ik<5cH, aftr fferrHTFTTT nm (4) artr: 

RFlfRT o-clldmTfi % TTT 2 J TfFFTRfr TlPlHd | 3H3dlP)<+> TTR FTTT 1 JkJTT RifftlH TlPlHd | fdUd THTR aftT EdRd4^ TlPlHI 
HPlHd TJR HililidTUi-^TTTT aftT T3TR RHtTI ElTR HdPlch aftT TlPlH qf|WT| 

^f 4 dw aftr arartf^^T k airRkRFtr - q-skr % aRif^r Rarrr #r chtthi k ^3diPi<+> rsit araqff^r arirRi #r §iikHTi 

C\ C\ C C\ C\ f\ c\ 

rtjttfr aftr ji^ui sraqtfkkr - araqtki^r fkfU^ff % IkfikH tttt; httt, Era^w, 3 a 4 d, srkfrzr - 3 H% frigid aftr 

c\ <s o o <s 

aiRTHkn arartfkr^T MRdidd - yrrr % tt^str, frR w tt tt^sett, TEmFfkR aftr thaTSji htfMt, tt^set ^t 
^kfiRT, araqtf^r aurkr tt TTTkfiRREi araqtf^r fkfUkt tt aREratE-aikif^ aralff^r, arar^ 3ratfa<£l, arfikrif^r 

c\ ■ o «\ o «s «s 

araqtf^n araqtf^r fkFETikHf: REfr wi yRTTraii tt ?rftrRJT, araqtfkkr, fkkrfk, rse TsnkFr fkfETi^rf, fkikiik 

<\ *\ o *\ 

Pi4^ch httf, aEkwr #r EFnti t#rtt mtf9<£l TtkftRTr-araqtki^r #r ?errit3# A airwrE, araqtki^r r#set #r 4)ddi 
Pldkl RSE Pleiad I 
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rq^a d : HPld 3 Ho-^chu| 

TRTrtrsT, fkkr qftmrr; aqqWi A nPid dqrrqd' - qkka=q dd ci^jhmi jt^pt dqkrfqnrr % wtj A Pi arid 

qpdTT % qfkrs-'q k hPu Prakrf % qkfqqTq qq qqr #sdd aiddiqdi nPid qdqTmarr qq d^d % Rdid - 
dM r q41qTd, qf^fU afk arardT; dddiqHd fSrfgd dffTd ararddd <H<HoHIu|, gftfTT q ^qq, qk dd qk Tf^rT kid - , qfT 
fftrr (krq fkq) kr kddi ak wkr tt qk ?kr kr fkrfki qk hTPi'ji, 3HiidiqPiq> aFkrtq - dddT fad-nPl kr qqkr, 
fkkrfrT STJTriT ak Piah* qqqr, akkr qq^w ddiqd qpkkr akFdq k Rdid, qq?q q mUbni qqqq, ypidlai aiiqdd 
kr fkqdkrqdr k qfflfkr qqk qk qqrqr, ^qiPick jhw+I (qk, ttfri, fkrkT ak q^p rqkf), PdPid q aiPidPid 
Pfe qdifikrf qr arraikcr mQhIjh aiiqdd, piPkik q qk: ariqqqdi wkfplk dqkrk, wanqkkF ak arsT kkt dqkkf q 
WqRTTqfrt cT 2JT JUIBiqPlq> 1%itlqt qq aidMkdll HPld dkd A 3aHlksqkrq dqklkt qq aidqqYq 

f\ <\ o <\ J 

rqoq q : kid qq w^did 

' <\ 

qkdi w ?q?k qoT-qk: qkkr kr fkikar fkrk ak kfkdti qkk qq a^n qkrdiqqd' kr qfkqr qq - fdk qqqqi arfkr 

f^qq=3^, akr ars-fr arfkr fkpk aftr ikdr: adkr aatf^qT, dqrraPkF aftr qqqffoF kfodki qkrk qq flp)d fkk'dd: qkk 

<\ 

A nPid q q>i^Piq> qqrki qfrsroT kr pdicflq for qf^fUqi dd aqqRwi qkrar fokk kr aitP)q>di, qkni qftqqqdi kr 
aratjRw, A\z, Piddle, fkPdp dd kkrr?q qkrwi ^i^^iq>i^d qtqw ^ qfciw 3 hJ5^w qq awqqHri qrmw for q^rq 
qq awqqtqi qqqr q^r d?q qqar §rrofrq q>)qdi q f^Jdi^d ft'^ri q>)qdi q^ffqRiq % qrq^ ^ q>)qdi Trmtififon qq 

aftqqrftqr dc-qiq>d i mar % f^Hlaqr qfrqdi ^qt qq J^did aftr forqi^i f^fDaqr atrHff qqr qq^^ffqrrtJT, qqxq, qsidT, 

" <\ <\ 

ird^d, fofrqqTq aftr qrtqdT - aradr afrsta' 3duqd ^ qffq^- qq qq^n 

yiq>faq> f^tq^r qq 3^q, qqqd aik (adfnq) i kd afk ftqdqr fofr # qqrfki krqdTdiqr, Tdk#r afk farkd 

£qI J|^U| ^ qqqMri ffldT % qklq q aRd€tq Mfkqar qqq <ilfulql qq srtqrfkqr q a^dlP)q> ^diuii 

A ^ o <s 

klqkrait nPidl qq hPn f^dw aftr Hipiqd i^dw i klqkrfkdi # qpnq aftr anqq qqk # aqqqdidiqr qqqMri 
nPld d^ff % q?qr?qaft q dc-qiq>d % fkr tkqmaff' f^fUqti §qqd k ^%qtqait nPldl qq tedldi Qelf^qai ji^ui $ 

r\ A 

klqkdt 1%fkqr - qnq hTPi'ji qqqfi%i dfi^kr arnlfoe: PiEdK^i - ^3diPiq> dqqdi 

«\ <\ 

rquq 5 : arfidif^r H^dw 
*\ 

qairq krf^r piddiafi #r qlddi, qEFr qqT Pidki ^ arkqrrfdqr art-qqq aftr arqqiqqTi for mUMi q qqr q%qr #r qrqlkqr 

o <\ <\ o 

aratrRwi krikd $oflPiqiRj| MUqlddiafr k dqfUd Tqqr qfrsrq, qd-td qq qmTqiq: qftrr; qqtqqf, aftr fkrdt, dkfr, 
adikfkrqr qwafr , qqfr, qrktq andf, qq^qraft % fkq ^3diPiq> aftr §dqdf#r adknqi Ri^ch qqfrdqrkq MRqlddiaft k 
JToTrT FwrqnjI q€lq §Tdqqff%i Rlf^d arfikrifk^T dU^lddiait k qqfsd qqkrktq niqqi dknq buhjJI qq dFrrqq 

c\ c\ 

arqqiqqri §rtqnkiqr anqqrq (§rwdd aftr §rqqr), 3d% dedr, qqqq rknfr aftr a^ddd i ardqdr^T arflkrif^r A dkd 
ydjrdqi I to #r ddrq MRqlddiaii # wqqdr# #qr pe^id (jkqq artqqq) i 

mtfd<£l - q?q qq-l: 200 aiqr 

<\ 

§qq-qr: ioo aiqr 
(qr) dqr §rkr : 

mtfd<£l #r ?rnqrq aftr aFq f^dwl k qqtr qq qkqrri afk wudr, ?qqq aqqar, add? - qqrqt % 3Td, 
qskr, qftqqnq aftr ?qqq anqqri dkr #r arrq aftr fkkrqq #r f^fikd f^fsiqii f^q^d#r aftr 
qfrafrqrqdTkTqqT qpfrq qq 3 tot: andkqr qr^q^iq aftr ad% qqpq, qrkrafl7k^fc?JT, ikkr wrq arkr 
Bdridd fthtt qarnqi M<sm-q dkr, qskr #r ardkqr piddi, dkr #r aiaqr A artfikF qqt A 

fkqqrqri 

(rq) §rqqr qqr arfikrifWr §rqqr l^dw : 

§r#qr f^dw, §rqqr, k?q q^qf, §#qr #qq qt §TRdfq §rqqr, krqdi aftr l^EdK ^jhwi §rqqfr # adr, §rqqr qk 

c\c\'c\ c\ «S c\ CS 

?ra#T, §rqqr q?qTd fankaqr kqTa^q Ri^id, w?r pddd ddmiq, wth §rqqr qqfk dd wqqr Ikqkd^r, 
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cffacTT-fcfTcTR FTFF (‘kt’ Jju|c| rr ||) kF FHFdl, Vp/Vs 31FFFF/ $dlikdF> FRk 3Fk W dju|d<rHI/H^t k FfkTF F 
^■gttrr FFTF k fkF FFTF - fkpF fkkFT, FFR dldklkl fkflFFqFRTFF fk?kFF k J-ff[?!<+> iFkld, FFFftF, okdk 
cf?tfft, tkrkrfr qFTfkFi, ffft 'rataw, fikkkr k^id, Ftr 3TFfk, ffff srafk f kk 3iFfk ffr 

<v A <\c\o o <s o <n 

FT£GT3kkFHU[ STtPFFF, d^PlFkl FldrFI3rr k SlFFTFlF, FFPT 3TPT5T, tFFl -Gs|=P)i| FFTF - FTFT % ktftid, fkFFRF 

«\ ' O *\ O O <N 

kizr, kr krer, ffrt kiFF, wwssn Fk?iF, ^ Ffk Fkq - ftft, FTfikkra fkFrk: k ffr ffitfft ^ ^ttet, 

c\ <\ *v 

51IS^ U S k)E'H' l AiCl I 

(f) FktfFTkT k difuicTiii fktkF : 

Fkdk k^ek ftfi t?k k ff, trer fk?kqF k fiff kfkRF.FTfFkFFT skr Fk, ditiFid Ri^id, FdiFFi 

k^id, fk^Fl kT qftmr, dFvdk ktFF, FFFF FF FFFF kFJT, IkFFF 3fl3Mft<F 3FFTTk k FFRT d-Mk 

o «s o ^ o 

FTFFqFTT 3ftT akl, $dFd)Fc)feF> kF, kdsIFl fkFF, ^kfkjFTqFkllkfkFfr 3fiF FRT ^ikdF> fkFTFT, kfkFT FTateff 

^j-,si<£i f^rr kr, k§rkT ak ff 3 fff, RkiFT ff fkFF, snarer aflr fttf^ Ikw, FFFkra ak, fkSkF 

O O - <\ 

ffff kT FHFdistf k ffff FFkRT ak FkrfFTFF fiffff k dikk Fid J Pi=h<u[ eff kd-^d, RTdfkd ikki fffff 
3kr Jildi<FK kkr ffftrt, ffiff Rkidl k kkr qfkkF fftff Rkidl k kR ff Rl^idi kriFF frigid k 
fSMkl 3TFFRW, FFTFF 8^T ^ k?^qu|| r JHch Pu^dldl, FTWc^T Rl^id # F^lrd^ MUHofl | 

§rotf^#r £ twr 1k^ Ffkr trrt kdi^i 3ftr T^f, fw ftw^ttF aflr ^ ?iri 3ftr 

Tt^icijdi, # dtra<F aratiRw jftr jkqkm % TEtr^TT, siii^l 

k^i^di 3ttr kkt, arkpsira' tt hr ^ft ^|qkki JTTt-Tw, fkrisrr 3ftr 

3H <H y ill d 11 

O 

(g - ) mtfk)<£l irsOJHUI : 

irsOJHUI Rl^id TT aratlRW, 3T3dtf?l=P) % 3MMkld| k 3r50dU| #T ktfkTT qftmn FTWI^dl, FTrRT T SffrfTrT 

<\ O 

JHI^dl TT 3<rshddU| | 3737^# FBE^IO 3r50dU| TOTpkl 3rs0dU| TTTTRTTS# Tq yf^MIcid 3lk 3dTT 

7HTRIT3ft FT FkjtT, 3rst>JHU| FETRITT', 3rs0dU| FHFRIT3rt TF TkkvRT, ^ddd Tk FETFW 3ftF ^ddd FTR^T 

<\ <\ 

FTTTTtrR, Jdlodchl kr 3ratlTW, RF qk FTERT # 3mtJTFW, fkF^ kfPT ^ddd Tk irsFJHUI, klikd siciF fkik qkkT 

<\ <\ <\ 

k kikrFT Ri^id tf qdiMd)<Fd, 3idjd 1 n-Ti, q^ddiikl skr k^kkr 3i?rr fkfki kmk^F FikkiRi kr grr qiFk k fkr 

FTtikH 3icTF fkk ff qkkn klfkd d?r fkk ff qlkRT, kfkr ^frt kilkddrd fkk k qkkT kr q^fikn F^k FTk 

FTFFT 3d0fHU|| 3=n%FF 3kr kfel RSTTFF, diFTil4?FT, FRT fkFfRRRklkFFT, kfeFT fkkRT?ET kfeFFT, fk^T 

kRTF 3ftF fk^krek, k'dldl tRl flkqkfRRT (SVD), FTTFTTRfrFFT 3rsFdU|, kF ktfPT 3HFRR FETFFTTT, kk 
ffrt fkfk, FkrkR kk^ (klko^d)kfk, FnkFTt-kkFrk fkk, ^kq - f^imcmi feffft, kkr?nkr fwtft htfrot 
FTFTRTTS it kr Fr^l^<F3Mld|JH, SlfllFFW FTkkH 3ftr Fdlkkd<F 3rsFdU| fktkjf, FTFFrikFrat kfk, 
t^FFr3R^kkRT (optimization) d<Fkk, 3rMi?ddd<F OHllftdWH, k^kfe drqR^lkFT fkkkr, WkffkFl 3TTFkr k 

irsFBUI k it^l^iuii 

31RT IF : 100 3k 

(ft) kfkkr kr kkkra fktik : 

fkkkw fkkqR, trktFFT (krakkn) 3fk krer kdFTdFT, kskr ffftfftft, kftkF, krkF ^fkFRT k^idi 
tRTF 3kr kR tFeki Fsw f ftrkTF FTTi k kskr fttjttff fiqkfkFH FikkRi, fkkr fk^w (ikrfF, kkr, 
krzikskr krkit q^^k) Fkkrr kkr, FkkR irf di^Fi rt qfkrkn kkr Ik^kw k fiff, fkkqwFHFT 
fkFTF, krr ftft dike kikF, uf Ftm+dl k 3rF?k f 3?rk jfrttffti qTkkFT ftwfffit Rkid, FrkksFT Fk, 

J *s 

FTFFlIkFFT, MIFFId FF FTWFF fkFTRTI k^F FtkT k^id, klRT IkFTI SlfkFT flqkfkFFT FkTFTFW k FTF1 ktF 
fkF3# k dl L olFI, kF 3fiF 3TW FTkrFTFTFI k L Fi?dFT dF>klF>l k dcF, Tk^FFT k 3FFT FFFFlkFFT FTFl FFFCT 
qtk?ET, kTFFTFF FTFT k'MFld fkFH FF FklFTFR RT-FTfl fkfk k qkHT FFTFT FFFT FFT fkkfkFFT FlkiFTFR FF 
etfti kkd 3kr fkki keki qftFFTFFTFT ftftjt fkgk :SU(2), 0(3)i kkn ft, kfer, fir Tk^iFFT 3kr fk?Yq 
ffrifft, FmkFT FkqFk ftfi kkFF kkr, qkkTF kFrqqk FriikFkr fk^kw kr mUffighfi fkltkii fftfift ftfi 

3dk d I u I I 

o 
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(73) 37W JlQcPl 33 7Ttfel#RT §Tff?l=Pl : 

3W d|R)<£l #7 Rt33 3 33% mRuiijh, 37W dR)<£l TRUoddl, fl371<td 7333, 373 71IJ-3dl, 373 73173, <Hl^shl 3 
J-fsfrl 3333 - 2 HTT dl$sfr)'t'd)P)3'd i %7l)1?l377 : l 3lt7 l)us T°-l =^>cH IJTFTnRJTRl 73211 Hl<£l?la3 33f§) l%dl y, 73371 73211 

3733 J|f?|cPl 3731313# % 7321 7333 32 ut 3 7ff%fl3 3771 373 BshBUI MlMlIdd 73211 3d i 471 7liRs3<£l, 3313?t 37# 3ftT 
3t73 f^GHd 73771 371 RUid, scHdTi) tft3?173 3#7 37137 371 f#7173 fit37T, 3173-31 i$f£)d Tlddd, 3337 jftT 

dl3Pl3d jfT?R, % BU-AJdl 3f#ftt3t 7t dRdd f^T-dK 777f[3773 

(3) t373 d|Rl<£l : 

#t73 frigid, L dldald 371 777fi37T3, dlk^Tl 371 7T7f[37T3, 77733783 3lJf7l3d A dlk^Tl 737fi3773 371 f!77, ^34)7-2^3 
73717333# 3# 131 377% 7t dlk^Tl 717fl3773 371 33t3l 371 TftPTfrq- ##377, -d<d=Pli| #347 73§lloddl, f#7=21iq73 

3171, #373 dd^d #7R 33 %71# 33 £#3771 7^371 <td 717f[33TR f%l#t7t377 3#7 f€tW 73773, 7f377#77 7T7#33T3t 33 
33tf?m3 7RR3I #73 7T7#3773, 77373 73173 if R%3 $#34) 7fdi|fe3 #R7, 73173 3,^f$dJ| 3HI^TlIelfP TftflRTT if 
33f34d 7#f#37T if, 7=371#f7 T333TS23TTT if f7%F4ti#l#fcF7 #34K, ?#t34t £##^3 73§T3c3cfl %t f^RSTRHT 3#7 #753 %t 
333317W, dhUd #753, 37773 #753, #373 3 dd<£ld 8 ## if 331#f#73 333, 7373173 #373 £#7 if 331#f#73 333, 71dl<#3 

<\ o o o 

dd<£ld 8 ## if 331#f#73 333, 777737lf#37 f#373 3 #3%f3 8 ## if 331#f#73 3331 #73i-f#7lt ^t§HI oildIU, 337 dRldld 

o o o 

331#'?! 33 ifTnt-f#?!# 73§lN3dl3# £ f7t34t7#r#f#37 8#3 ?371 331#?# #7 3333 tfl3?13T, tfl3?13T #f^3T, 

313T?33-dlVdd R3, t)H)c| ^1%3?13T, 5|tR3T ^tRT #T 3333 tft3?13, RRtJRl clcT % 3333 tft3?13l R3533 

33f3^ % f^3 f^rf^TT MIO-3HI #T 33f^?lf^, £l^)3l3dlRl c Kl, U HT333 RUtl Jo)^3> 333dIc;i|d13# 33 

diBTil4?3T, 3>)<)R^Vd Sl?3 3^ dTVdd 4 % R3R 3^ f3tft33RT 3 TSJ 3 T 3>)3Rl.V<H 33 5^331^31 '^135’ 

R3fi3333, $^3d)^do)fi3> S3HT, 3 fldo)ft3> 8 ?lRt 33 HlVdd diB3>l4?3T| 

(3) MUd4lrJH3> dldlcRuDij 3 S 3 3RlftaT §dtf?l47l : 

3333 333333, TTHRuflR dldHIdcfi, R3ff3RR, §RTJllc3dl 33nf, 3HIT 33 B3>dd, 373333 ff #ff^3 

3R 33§3f?T7T 3R, 37333>fi3 BMdd, 333f[R 373333 % 733 Tfk tfl3?r3 3id^Rl^4l, 3#B3T M^ddl 
tfl3?13 7T23 TTGlt 33 3733 f 333 ^1%3?13T, f3TT ^33 #7 33IR3, 373333 % 3333, L.v£)dld t^3 
37frgt?T3T, 3€t33 #7 33TTI TTGlt 33 373T 317373, 333371 7373 3ftT 333^53 7173 3737, 33fl 7%37 737133 73213 33FCT 

c\ A A 

iRrpddd 73^331 333R 33373, 33331 33^71 # 3337f?l, it, f 7323 33 ^3, 33331 TT371 31 77113d, 33331 TT3^RT 
331713, 33331 TT371 #7 f 3 33 ^Nt ^ 317Hl9 3ft7 333333 33371 ^ 3lP)3i3lddl7'I ddldd TRfT^li^l RR-dd (GPS) 
33?llft73 333tlR33, 7)t it37T 33lrft 31 '33137 37 713^31 71313, Tfl it373 3317ft 73J3, Tfl it373 73 #k 3 333737313, Tfl 

*S J 

it373 Tfe33, 3F HI 7 ) 33313, 7ft it373 PRMI^d, 337Jfl 3t^t3t?133 3317ft 3fl7 331^t 3fl7 31dM4)d|| 

O o o 

3T3dtf?l=Pl - 3?3 37-11 : 200 3337 

<S 

§313-3 - 100 3337 

(3) §3§ltf7t£l3 7T§nf^T ^3 (337773 3ft7 33#13) : 

§3§3tf^l3 733-§3lf^3 JffT, ^3 #7 f^dUd 33t f^33T, 37777 ^ 3 ^ 7 - R3#13 Hu 11 f?li|f #7 Rl^id, f^33tf3, 7^171^3, 37777 ^ 
^t 33f^ 3ft7 ^73371 f^ddd ?377f[3 7P=§1T73 #7 3707 ^, 713^73 3ft7 Ml^dd #7 73<41 dn7u|, TrflTl #7 S-RtTR, 3fRr #7 
f?PTR, srf377 377773 337-idlfel # TTdtJRW, 31173 733717313, 3H73 TldddlSlt #7 3337, 73371731 371 f^ttRTJl, 

331^73l7t7fr #7 Rl^id, 324T 371 733s3 33^13 ^13, 37(3137, 33F21Rjt 1^37773, §333#T3 7173, 33^t3 371 3ltT ^13 #7 
3dJ-d #7 l3t37T, ddcPld 377731 3ftT 7=211373 # 73371713, 33#1337T>31 #T 73373731 3ltT 331T§3, 33^13 73§lN3dl 3ftT £fl3 

*v o o o 

7 ^ f73371 7333, 331373 #1 |37If3t 33^13 31731^31 371 33333, 33737lt^3t #7 f^flt^TT 117371 ^ 337^73^1, 3)$dd #7 
7333, 33#T3 ^ 217711 , f^37731 33t PliiQd 3777t 31^ 3337 (37=37 7 7113d, ?fld^3>3U| ff^R3, 3>l3idft<fl....), 33#T3 
HPld, 3I17t < 4 dffc+i^u| TjfTliiifich 3ftT f73dl 33 $t 3 3f[37, 33333^13 3§313l 37773 3lk 33$t3 3337731 #7 Rl^id 

O O OO 

§333#13 73#a33t #7 3771^ #T 3)ddl, 37773 3lt7 33#13 3313731 A Pllldd, ?3lt 33#13 73^533 3lt7 33^13 #1333 

cso o o x o o 

TltarR, 1t33Pt TltaiR, 3773 3ftT 33^13 3131 ft33?13, 33lt3flW3337773 3313R, SlTlTt^PT 3773 Md^di, 33#13 

O O x O ''O «N O 

8^3 #7 fTtn SUfTafrailTlTT 73?ittl3l ^lfl3 3ftr f^7=2nlT|7T 31733f^3t 371 f^cddiid, Plcfdd A 37FW731, §33t^t3 
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artraradt d fdar §TEkdkra Titand m amynki, wPid Jidwi, Trakudki arsraiR afrad, arTFiRkT d tsf?t afk 

<so o 

Pl^-cjoH, 3TTT3TfFT2Tr dl daRmi 

(7a) 5 c 1 )dd<T afR Wi?mf :- 

TTfldl d fdlTl mmid afk and JITTH, atdtlT R21T 7?dt dl aratnTW 3TtT JTR^TcW, ukdldldl 3flT fdlTl dd 
77 571% TJTTT, §lf%ETH 7§H3T afR §ddlP)<T 7§mi, If.Tfr. 721lR)rcldl 7W7d, dfk<*> RdR, Ml*k<*> IRer dldl 
aratiRw, 5 ckkk p'didd, m u 11 r?iill ar etout; yHisfcki, tehurt ttfR Trod, TTidr.TitaTdf aa 

3RTTHT, dknrarai 77 35UTJT, Ai-^ afk 57klda TT^I^dl, HER dd 77 7TTRT afR 3Trarff, ant’d, TnaffiRRld, 
tRrr aim# w afk nPid E^rai, ant'd an aftkki frigid, nPid Jitw (73 trtt 717 = 775571 ) % km ant'd 
Tidaidr nr aRydiJi, fRERrkrdki 7wfkd/ai7=nRm/3kRd kraRn Tmdkrf, f^EdiUd afk Tifdra ttitt ymikkif, 

000 o <s 

rraTFdi pdchiui, Rer Rsidk tRrzri afk 7kn Tuframn, Tfkn TkfkdTkif, £kdin 7knt annR, Rr dr 
n^Tit, aftr 31717=211 Tkkr, TTTRfdF aftr <=hrmP|ch erit tmr ttw^rt % Rkid dfikn turn srankraf, 

fir TT3T7T yuild, clllJlMUiid, ^HTlld-Wm M u lld-artdtl7RT (Rdiim) RElTd, WTTRlRd afR 41U<MU>+> yuild, 
5ait tmr fdRnT, radki dr TwfTkn, 5 nraa Traikraf, tmr anddTkif m Pi^d, §17171 dtR ttstt (dtdanr) % 
Rkid nnddka an a^m aflr mmik, aTTRnafkRi, mud arai afR aRTddr dr dr yraiRrkf aftr Pi<kdi 

(71) §l%d 7T§d I c;i| d 1 4 > 

§kFdra Traifkd % RHRf Rkid, ndfe % Rkid, Tlikr % Rfrt, mickd aftr ttitt 7htt§h1%7itt', mdrai §i%t 
14dw d ttitt dtir, §7dda ddr, §idd=a ara^frrtn w yPipleid, flkRTi R<riitdi, §i%dn Titsm: sigicfl 
arfiUdm to ttoi Tckrr % Ri^id, ^ur, dtro, TTraTki frigid, tM%, dTrfTkr, gtnr, iidynail 
tt^ttt, 5T7T Pi^d, duTid wnkr % nRtik, §i%dn dnkndn %hrt di^ui % 3^ 3rtoi §i%r 

O O <N O <\ 

(TEiarrTTTr) % fTi^idi 

(Ei) t?R %5i §i§it9<£l (4 tt dTRl'di % Rl^id) : 

4tt dTPl'di % 3d?m, fkg- §T§rri^%r %r dlRl^ araturw, tUdRi^ R^lfrraf, trt^r trtot % nw, ttct 

<\ O <N 

TldTll, TOW, 75T7T dklklTOl kmW, 7171 TlTlfkl, k?17 7171 Tidjkl, 51fd Tltn TlTlfkl, aMldn 5l55l<+>4d 

TTTifki, andrf^Ti afk !n=nk 7i§fr trt, Ri^id, awTw^frnm, TnraiTni afk fdiku §r§itR)<£l tik^ti % 
fktro, 771 d Tnd, ddidiTi afk Tra-Ti dTndin ttri, nrfUdm' afk tkdtid ttrti, amnaf^n tdiir aft7 H7H7 
7TR71, TIFT TTHTT, 37TOR dTRl'dl, 7=ETE7S ipT 3fk ?1d ipi fd%ER, ^ddTdl 517T T7 3dt?lld afi7 a'd77dRR<=Pl, 
117=71 717TOT T7 fdtfrm, iMddn 7T5 Tldl afi7 dldRl^ui, 3j§ft T7 Pll-NUi, ^ifd^tn k 471 dTRl'dl T7 3RHdm, 

§17171 %m7n mi?cich q- ai?iil?cich ?dw 

<\ 

§H3T m : 100 aim 

(m) wnfSdi afk anddn §itf^dr afk wd % TOitid 71 am : 

wmn d uni 5 ^ 9 -dTd ct-didd kdk, 5 ^ 9 -did Idm, 77 d-m 7 fe ndn, 5 i 55 )dd trfTTOr afk antw wmnaii % 
7=dF5?r, 5 i 55 )dd d 3Rt 7=717 % f7i7 mkemRcf gtn7, 515 T 7 TnfTi trtoi aft7 7W7=2n1dni fdra, Tdien kmait di 
dfeit, 771 771 aftr d d mddn dr dn, =ti?to tni aftr 7 =aid n§ira', 777 k TdrdTdtd, fdndd fkm arona 
Rfddki dsidki arona, TiTuddn f$\wz Eidd, tdrn, fdndffdm afk amdldTi wnwait d tto Tdn^i, dn- 
dan d RMid aik : hto tdror, tto: d§rr afk fT^dta 7dr?m, antTidu 7 aik d TiFkki, aftfknTi ddi 
TRTiiPTr 373 RW, 717 TidnTw, addididi d nk afk Tkikfr Tkiti Tndn toi, anfknTi arntid, 5 ^ 9 -dd Tra-TOnd 

77H7 % dtfkm 3T7, dtTTT T7 IRkl 77d |7 f%7dd THTOl T7 ar^ZRTFT, TTltmi T7 7dm mid |7 715-71 Bl^dl 

efi aitmTO addidich nrnidr-fkm afk aHM^Td dr Eidki nmi dr nmfd Tram 71211 Tradr dr d arfdldrai, arafr 

O OO CO 

7=717 77 BEiwdi, TTirdr aruTOrai, 72iiRirci airiTTTr kro-fTTO Tiki, km-dai^TT TmfdTra, fdndid fkm aroiiTi- 
dkm, dt-EiTrai, mdkrarai fdkrkr, uriddm dndki armsrmr nld m Tidrairra, kddki Trakramn kdra dteit, 
51577 77571 14iskd nrfddki toti addict: ukrataR 7drad7=drd d k^id, kdn dteit, aroiiTi ara^fiTra, ukraraR 
Tdraskfrar, arrarrmr kda, ra7i:ydra fkildltm, Turadki da 7§nra, aRTdmi 

A T 00 o o 
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(tf) 3nfD%nF 3ftr fff §itf%£T : 

3ftf3lFT 31lfi)%%l aFFtrf- : 3FFFT, T^TTF, 3F%F f%FEF, f%73T 3%T ’Wr, s|l$fe'j| 3T%, 3T^-3^T§HHoHo-i| ‘3T17T’ MFd^dl, 

O ' O *V 

5^1 ffr ?fer, ra-tdu^oH afhr TidMd, 3FfiT%ra fti %r ff%)-, <rn fc 31arw-^Fcflarr^r ^rani^ii h i ft w, 3nfi)%rF srat 

3F%?1 7F71F 7PF1 3F%F TUHMdl, BHITlirpMoH, 5%tF31 7T3TRF, ?>31 TUFdl FT TOFT, FFFT-FTJT ?%T 3%331 ?7p£T %J717 
3%T 7fT37T% F%HF 7%F3T, F3FF %3T, FI3TT % aiFTITW % dll?c|Fi f^ETTT 3flT 331% FF3T f^pT3=T, af%T JF JIUTT FF 
331% FF3T f3PT3T; FT3TFF Ff%l%FT, F%lf%FT 71F, )^f%T 3%%3ET 7PFT tMT Ff7lf%FTF; 3T3W71 F3lt FF FdffFRUi; 

O <\ <\ <\ 

FT27l?lFT FFF (FF1%, ^Rilld, %F313T); f%T3T 7PFT ^mTTT 3HTT?3Ffe, 3Ff71t1%F3T, f%%F71T; ;%T-3T13T- 

1%%5ff31T Ti|d)dl; 7fT,% FF % MfWd^lddl 7TF1 FFF Ff7tf%FT3Tf % Tldrtd Ali%d% % F>3HdU 3T?T:i^3^TT3lY 

£ % TITSEF 7137711; W^ST ?J3I %7l f%7TT3TI 

^ FF F1TF# 7PF1 3HOildrp§TfT STEF; f%l%3T 1%7-dd TTWlfr, 3FFT?flF THTfl; l%Tdd %% % f%FWT % 71%%; 
FF71% RcIc)<H, T^pl'dl 7PF1 MBKU| ^Fdld dHI$%lT%lM; 5%T %FF3T FT % frigid, ?7T3t3T TTFl 31%%FFTT; TITf?!?' 
FF 2dd)cH 3FF, d|dfl, ts% ft«id; Tjisjc^ed, FTF, %F TTFl Tlffl FF FFFFF; ■HgiydlgF'ccl % dTF; 3%F31T 

F371F, %%FFH3T 3FF313T 7PF1 FFlF; 3FF cFF 37?niFlfFF7F % Fit % FTFfflFT 1%FTTI 

(F) f%7F7T FF%PF Rl^id : 

^Fd)pif%Kl : TTtFT % f3pT3T 7PF1 371% FFlF, dlG^Tl 7PF1 F31l$dd TITflFTFF, TfrJF 3T3F 7I377 = FTF, 

FlFlF-TIlFt f3tF3T, F37f%FT FT FflF, f^Frl %F%RT %PF, 77% 3FFF71 7TF1 %%F TH^Tildlfa* 3%f|zF 3^ #F7lt7T FF 
THffFFFF, FT £1% i) 7%TT ?1%, 331^?! TPFT ^FTT ST3TrF, %F FUF^>H^ddl, 77^ 311FF?! 3^ f^^?rFF%RT 

T1e%, 3mRdldF> FTF^ H^F %FFTT, F^tffel H^F 31FFc)d, |T%F3FF, %3131TT FT f%F3T, 5 TtT8%T, #§ H^F 

MIo-dHI 3^ %3FF TratJ, #FntFl T13f[FFW 3^ d)Vdd Fftcl^d^ddl, f%TEF TFf3T H^F TT^T STPte'TFl, )^?1T H21T TW3FT 

f%^r -dsicPiii ^ £ Fwftn FFnt %r %^%r, 3if%?f%r efI^tt, hsit 3=rf^r-3=rsr swTFa# % f%%r4i 
(ET) H T J-H TI d I d %f%£r : 

33FF3T % f%ra3=T, EITF aiTlftaT ^?1TTF 3FF1T131, %3^%T FTT %?!, %-f%FFF fH%T, 3^ %3TT3F H21T 

c\ 

TT3FJC % %3T! % %3T, F%lT PlF>IF %?1%T, olFTF $71TT FT FT1, % 3TFFF %3T TT§FT t3FTFF TTFtfT Rl^id, 

didjfdlild H2F PlW % -Tlfelcild TT2F %% FT TirflFlTF, F3H$dd FT #1%3 H^F ^d)PlF>cH FT F%Fc%T, TT3FFF, 
FftF7%lft31TF H2F TTTSFF f^W, ^1%%! frr^FFl, 3F%t)Fl Ff^, %1 1 %T13T cT^F BldHI^il 3%FF, TF^STrF FF 1%?%T 
Rl^id, dlVdd FF FftF7%T TlFlST ?RT ^TfeT f%5F3T H^IT 3TT71 3T% dc-Fdl I 

§ltf%%r - F?3l FF-111 : 200 31FT 

JIRT-FT : 100 31FT 

(FT) ^f%frjtf^FT 3T%FF/3%%7F3T dHIdf^^ui 3FF^W W3Tt%l%rF TFfSFF: 

tfl%rtrf^TF % Rl^id, tfl%rtrf^TF % 5%F %% %1 Fl%FTF, %3%t, q^si% H2F HPldl %T ^flFftl^TF, FF, 
31IF%F"1U| FIST, %r-F3T FT3TT, ddldHdUjid jflZT, FT3TT 1%TF T%F%rjffTT, 3%%F 3T%WT (FrFST/31FrFST FFHT) %T 
)^%3)ftF> F#5 Ftt, 7m51 F%F c %HTf tflFWftFl F^SFF, dl^iPlFdH, 1%TF%^F3T TTFl ^§T-§li?rFt, ^FTFF F13TT 
f%T°T T%F%3fr3fr TTFT §1%F f%F13T 3^ 31t,FF31, q%raT%F FF%T, dTPld| FFl#, )^%3)fiF> 1%T%31 dF>%F> 

§T§ltf^%%r TltSEF, TlfSFFt FF 3H%dd, %HT, tTT TRfmn, 3F131 FF ftFTF% FWrft, 7l3dlPlF> 3F3li%FF ^ 
FFHT, 3F3TfF|Ft FT ft%F3T, dMIdld 1%?)FTF3# %t Mfldld, d«{lH ^Fl 

(3F) TT3=r^T §T%tf%%l : 

3TfFTTTFT 3%T 7W51, 3T?TC(%[Ft 3%T 3TfFTFF% # 3TFfcT, TTFFTF, TFF3T13T 3%T 7W51 Fin %T BMddl 71^51-7131 7lf^F3Tf 
FF MftdF: FTFlfrlFT §nfm, 7W51 7131 FF 1%§FF13T, TUldcH 3Hfll^dlF, S3n3T, 3F%1 3%T f%T3flF ^31 TUFT tf%3ft ^■ 
Fftl 3%T FirfT, tJ1713# %1 F37%, F3ip% 31F7F513T 3%T 7F7f%?F3T, 1%%F f%^Ft %T F53F 3%T 31F7T3: A 5Tf%FF%T, 
§T§ltf^%l TTtSFF 3ftT FflFRUl, FTvF 3%T FF%lF TltaFF, FleFF %% 7f%§FF F%F f%F ijit FF %f%T %F31 3%T 

CS o o 

3H0.pS), F13T TTUeFF 3%7 TltSTF Fl%FT, F13T FT 7T?FT 3%7 FFITsFll TTFH^T %T%RT f%eFf^%, 71F51 7131 F7FT, 3Ff3T 
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tom mPt<ami tototoptn), ntotor bbthm to iftor m?r m, arrmr totoT PtoPi, ntot am tor, 
ntot to, tptn, tonrPtTl totm, SHIT ^It€T, ton TtWtfr ntom, 3mt TTlTT, ftor, tolT, TTT#H, tomtom, WR, 

o «s o 

m Tin, wtoto w, aw to misT i srratot, ^niT maftoi, mtotor mt, w dwton 

TT^5T W tofto, dHT^ui to chiRJI, toltom toP to Ttltom dtom toPl 

(m) mitpi<£l ftomm mIfiRi'ji : 

PPdd % tom W, #toPT faT3TTT3T, toRnltoT Iffira, toTl ■TOW to TraPm totoni toTd tomt to 
ud-ud-cTi, artol to Tm tit mimto nmnm tom tor, to dnto to nr, ansr to dmtoi qrar ntrnn, 

~ o ^ A 

^P-CI TTim, -4Pic 1-iH Tip) I 

<\ 

flrfw ftoTT Rl^irl, ftoSTn #T w, ntor 3ftrw to MdlMcfl to % MdlMpd Itocit 3TPTRT to 

Pm ftorin ftoto dt tttt, to ran to to w ftoto, tomm Pi toton torn mm to totor jhmPhI 
Pi fto PiJdd £ sidld^l, torn araftoa mw, Piididi, toPfto tit jmwr, w nm tortotom, rrmt 
Hsu ^rtor Tit Tin Tim, sraPr 3ww mrr Rudd it gtnr, mPrn ftotof Pratod nto(arto) Pm 

Tim ftomr Pi nr it raMti 

(n) c^r ntor to Piranfm amtorm: 

c^r nto to nm aratnmr, $toc)i|dtoT Pftom fQtcjh, 3mt-aridPd nto Pi arrarfr ntor, tomtom 
nf, ftom mf, ^Tdrmftn 3mt to wfi ir m mnrm anrpt % ran ?rto ttfit fpmr, nf^trnPiTi pii^ 
d?r, TTTTdmdt 3ftr mn titit tj-mIPic, ^t Tmt, thi^c mPrn, PratPiminTr 3ftr Tnt 

RldTldB m, TtTTT ^5ltdTRR, ^tt^TTT jftT c|PtH TTTmPm, f^mPdt Tit TTFcT, 3=ftPfn, Tpm tM mm 

3ftr 3 #?hPt; 3mmt|ji, dtPiT T>)c)jjmTi, itidi^c nt^t, fQtch t#rtt, sntd T^mr, nfrit^T B^d, 
jhIPit mIfiRi'ji jftr ntnPiTi amnRfr #i mmi JiPilPidT nm pi# (nfTTriturr) tit Tpm, 
^arrfPm nsr ararirm, 3ftr m w, mi^Ti ^ttt i 

m it : ioo 3in 

(ti) strr aram wtP<=Rl: #r Itmdm aftr Tirm: f^fim I^fch ranPrai, iFin nrr, fkcr Tirm 

Prtfrm #r f^fttm, tttt ^ ftra^rm, t%Ptt m $^tcw cidPim jhi$<fitt>H nm nrarir tit frigid, 

Tramn m Titt rann dirfr raPra Traram, 3m tnt trim, wra, trit % m tw 

o o o o 

dldTdl % dcT #BdT TWT, 3ftTT TEFRlpT, 3^T dlMTd TFTT dldTH #1 Tit ^ TTTfitn f^TTTI 

o o 

(^t) tor mrrft: dw m 3 wf€Pt Tii^^Pras: t m ^ ttfr mri f^mfra m rtt Edfra 

mrPRfr % 3T nrfrnmi t^t to Nd-YAG tor,co 2 tor, m tor ^itowr tor, atondn torn 

(n) tor #ifto rfto: mitPt ftoira % Pra dT^n to rar?m irar m ftosj to to Jtftom (FWHM) Tifton 
toto TTTdr toto to^ torn #i trttt ra^R, dPtoramr m Ffe, Tratond' totort #i fto 
abcd toto to totot Ttoto ?r^i yrara to, Q-toto tont ^ nra toto, to T ^ Tfitotlto ddra #i 
fto T7Tto?ra to tor ^ tod it Q-ftofto to to dton to ftotoii affitorid' raifTT toTiwn, raT=rar 
JIUMcdl i 

(n) ftototo to Itorato: 

todidT torato (tom, to?m, dtoto, torn T§rara ftorato, mtor t ftontor to?ra flmto) 
ftorm tom, ftorm mrar, Trrafto fltotor to arntomi 3tor-$^lTciPT torato (torr tor, toto 
fltoto rjdfft) Trrtomd' TtotoiraT to 3to arntomi fiton dtoin to arntom (torrm, toto, 
Titoto to mm ttir % Tritorn A/D m d/a Tmrato niftototo to nTtormtorr ttorr aritor tit 
totorra to mmri ittor rrar mtoto i Tjto ftotorar, totor tit nramn ton tttrtt ftoton $PPit 
fftototo artoran pn-p m n-p-n tototo, mtomto m antortto, arFr-mr fet,jeft to mosfet; 
fUtom ^^ItciPttb rar an^ttor 3t toto tit torn, dfton ton to arm tom, nTyrm toton ntom, 
si Pipe it ntdr ton, jhi^t! tornrt hsr flton nto #i nmni 
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(5) fkofkd $cWmP|cH, TTO 3 TOJeT R^TOT: 

IkPldd Rf%ER, R. yuiicS) 3ftr RTfR <*>i41°)?TR RTfjtTO R&dR, sFpl<*> Hlfach Rf%R, HTfsFETtElTO 3Ef%kTOTE, 
TOM 3TEWT, f^R RcRU|, RTfPFR TO dl$ffid| 3TEWTI 3TEFRT EETRTREE d<=H°f|ch - TOT EETETREE, 
RJEdidl u l ERIdidTOl aEfkl TOTE yuM, p)ddd RET RTET yTOHR, 3 TOTeT EfkTOT, RTRTO IkdlEPl'dl RffHTR TOR, 
c^TOT TOR, RUdd R 3RT ETOEE, E3E Uo-cTloHI % aflrok 3 TOJeT TOEE?) EfkTOT 3 TOTeT TOTTE?), TOlTOT 3 TOTeT 3ERFR 
fTO, EttETTfR 3Uffe 3ftT fETOM?TRR/REfPTET TOFFtR RTOfTTO, 3T-Ek?TR dTO^I* 

(R) TclidJH J^PlchH:- 

kR Mifi+d ^anlETkr 3 r tortrr tot rto ERstor ftk3t?TR, TOrotek ark eRbr^t 3TPrf?RRRT Ri^id, 

d}fe<T-R yQPlltlTR, fkTOTOT RT TOTO #TO Rtt?TR, TOikoK RTflTOTOTI TORT 3EETftR TORT ERRE, ptt REE RREEPT 

3et 1% Mifi<TH ?r r rttot, arrfETEfro arrfSr, tof IRee #t see toe etee Puh^h r)-?tr ?r r eIrr 

RttRlRR, auftror here rttItot, totre er^er eerIret, Ieer ukkiR toto erete retIer, proTOR tor, Ieer 
anfSR RnqfpRr, totot etofre, etrr qtEEkiR Ri^id afk tottotte, ^r?rr fkftj, etotoM?tr, cttot ftkife 

k<M?rR Rl^id jftE TOff #T RTERR RET, RER PTER, ^T?IR #T TWlEETTfETTOT Rl^id, E^dRdl TO TOEfDTO Rl^id, 
kTO fRTRTORT, TOfftEET ctRR ^ 3TOTOM?TR, 3TtftRTOR ElfeFEET TOEET TOFETOTO3TR Rl^id, fEER EiRsE# ETRtT 
ftrtf^R fEEEF fl^PlRB, R^R ETkR 3ttE fkETET RTflTOTTOT 

ERTER f^TOR TORRE - I (3H<HI^Pl=h ERIER) :200 

ETRTEpkF 3Hlc|f3dl :- 

3TT^TRTTTOfr, 3dtf^RT 3RT tRff A TOJT? RRT 3TTR# RRl^T, $^RdTPlR> R>dl7hJ|)?IR % 3TOTR TO TORT % RaffRRUT, 
3TTtTf^RT 3TTtrofrTOfr 3TTR^ TOTOfT, RTT, 41, it 3ltT RR> TOTRT % TORT % TORRR TOTOtJ3^| RW# RlfD^RT 3TTt?T, R^Pl'JI 
RTOR, TOTOR^fR, 3ilRplR> cTRT \§(\ 3TTRTOT ft§TR, f^RRRT BU-Rdl RRT tTOT RFTRRRRTn RRT, tft, it 3lk RR TOTTRT 

#T TORT #T PldjEld RRfrTRT 3ftT TORTOTf ^ TTTRcff TORf^lTOTI $^RdTPlR> TOTtTOT, dll?c|R’ TORE, RTl^RT RR^tT, RR^tR 

TOTOrt, #^?IR 3ttT #^f^RT TOTOrt, 3TTRTfTi’?IR 3TRTRT, RRRTRTT A RftTO^R #T TORRR RRf^RT 3ftT TORRR SERTfri^RT 

o o c 

3TRFRT ^ ^TRRT TOERR, RTT TOTRT 3lk ’tT TOTRT TORT % RRR ^ TOTTRTOt R)PlR>) 3ERTO?R3ERTf) 

3RTO, TTRRtT TOERR % RRirf- RRT I^RT Rfrrf^TRTI 

o o 

TOERf^RT TOR RRT TORRT :- 

3ERf^RT TOR : 3ERTO TOER, f^3RT 3TRRTR f^RR RRT 3R#T TfRERI ItRRRt A 3ERRT RTT ^fl^RT RRRT, otf^RT 3Rlt, 
rS ^TO TOffRTOE RRT TO^> 3TRTOTTR, rW e^TO RRT RRT TO>^ 3TRTOTIR f^RRR, 3Rlt, RRR 3Rlt RRT RTOTtrf^RT, 3ERRR 
f^RR, TORIR f^RRI RRff $ RTOl RTOTRtRREE RR: TORRT, TOTtR 3Et?TI TOTtofr Rfk frtRTR, RIRPl<+> RlfSdd Rl^id, 

Ell$f5^l$^?TR, dly<H^3ET Rl^id, WTOTtofr Rtff % 3TTf?lRT RIRplch TOTOrf', Rfk RRR, Rl R#R RRR RRT ^RR ^WFRRT 
fDERRTRI 3TRRTR #T 3TRRTTOE, 3TRRTR 3Rlt, 3TRRTR #T TOT^ETI TOT-TOREE % f^R sFllk'dl TOfiTOTOTI 

RRldchdl RR, TOTtEfT RlPl+l TO RR)t f^tRTR, RtTOT RRR RRT f^Tf^TR RRR, ctfkR TO 3TRR-CTT Rl^id, UJ-41Iid 
RRT Mlcfllid FfRtTOR, Tfilfe TOTR^TOT, TOTtEfT RtPlchl TO 3HI^RM-TlRTfl REEFER, TOTtofT TOsRTR', RRTfETrfTR 3ERfETftRR, 
Rjfrror RRT 3TTORRTTOT RlPl+l 3^ EktrotTOESERTI RR| illffRch TOT I #R f^tRTR #r RRRRTTOR fkRTTRRT, RTRR, 

3Tt)--RTRRT RRT TORTRRT RRRf^RTI 

o o 

TOTtofr rIPIcF) To TOTTER :- 

R5ESRRT, RfrTlkTETrRTOE RRT ERTPlrE : TOTTE^R fkftTOff SfRRT ‘TfraEfTOT RRT TORT - R§ERRT3fr TO <*TORlJ|)?TR’ 
f^RkRI RtkR RRT f^TRR ETORTET RRTTO TOTTOfTOtR TO 3Tfl)ERTR Mplf^EI I 3TTO^1^R f^^TOT 4 TOTtEfT EtPlchl 
RRT 3R% ReaR ^T EETfrR RREFI TORRT RRT RR TTRfllET fsFTOTR Rl^idl 3TTO3E5fTE TORRTrRR EtPl<+>l A 

TO^TEk?TR TO fkTOTOET R#R S^RT RRT RRtWT ^R, f^ETOT 8^R EkTOTEk?TR 3Rlt, ETOR 3Rltl TOR tTO fkETO^'lRI RTR- 

o o o o o 

f^rfe ktfkEI 3TTO§E5fTE EtPtrof A f^TOT RRT TOk RR RRT ETOER RTR3# #T 3TOTER 3TRERT TO 3R% TOERI 3TTffRR RRT 

o ' o 

RTOE RR^RT E^R, ETOTO R^R % f^TE RTOE RRT TOERTOfr RR#TE EkRT % RTR 3R% RFRRRI RTOT ETOR, BQTOlE'+’lft'*’ 

O O O " 

RT3R 3TRERET, ^RR-TTTO??TE RTOEET % f?TE RER PTER, fMTOR % RTO??fE-RRIEPl<+> RTORTE, 3Et?T ERIR1RRE E^TOI I 

O 
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3H=d SET ##1#ETE 

3H=d STTT #T 3TEETTdT, 1#dEd EdT# EE f##d, Eldfe-dt# #T 3TEETddT, 3H=dt #T ddd STddT, ETdfrid f#Edl 
#f#d STEElTdT, EEEETd f#ETd dET #EE # 3ETE STTT, dE-ddlT 3ETE STTT 31dT#?Td EET dEE>, dEET # EEdl 

*S <\ 

3TES#d dET U^iett m£i)#ei 

##E 3ddE f##d, dd 3TETd EETE ^#Ed ##f#ET # ddfad TUfTEdd #T 3TETd ^Edld q##, dTdET teTETT 
f#TE sette B3flch<ui/3rf^r TUEMiari qr eete, );ti#h f#TE % 3TES#Pd dET qf##d, THEdirdEi f#TEi femr arddrqd 
#T dTEEdT, dTdE f§T^ ET };TI#H f#TE, }3IETT TTEET, dTETTd dr# dET 3d# SETT## # )3I#H f#TE f#T, ftT####?Td 

dET Eqq#M#?Td qf##E#i 

c m4P) c e ErfrEET qlPl'+i : 

E>IEfP)cd # f#d 18 f#ETdd f#Ed TTET ?d# 31dq#d, dT?#f#dd, dTEdTfE dET 3d# ?TTf#Tdr EEd #T qf#ETI 
ETrT-dET ETrTEtT #Pl<F dET ETTT EidTT# # dTETdd 3TTRddl ETTT-3Tldf#d dftddl : d##T dEd, #l#Tfldl 

dTfH#ET TdTEd : 

#%#tT#rSTE :- TTTdTdd ddE#, SET df##T, ^#E-51ET SET #E d#I, 3#T 3TTEEEd f##dd, dTfH#ET dlddd-#d' 
dTSd, f#f#TE SET dTdd, q#T 3#T dTEd, ERtfETd dTEd dET 3TT#2 TFkE dlddl dTfH#ET dE#TE, SET f##d, drf##td 
qf#f#E#-f#?ld, TEdd dEIT-M#?ld q#rf#E#T EE# #T qftdTET dET 3d# d##d dddT, EdET# EETd ET#d #i#E# 

«\ «\ " C 

dTfll#r EE )#dtd, #1# TdTEd qEEEdd dE>#Ed T## dddET#EI # ## # yiE)PlE> dE#lE>, #d f#dE fl#F3#[dT^#?Td 
#=ET, 3TdETf##ET dET #5TT ddTEE#3T-#n7d' ##, ^Edfd, #$<#1^TT dTd, #E ETfd EE #T#Td, f#d##?Td 
EE##drf#E T#3 f##3#l 

TJd - E#i# # drE" :- 

3Ed#t ddT 3Td#dTfd d£E ^3# # Eflfi’^Id 3E# f#ETd ddl EE3=q#E#dd EEf#ddf, 

?ErEF#fE 3TE#TtE # f##d, #t1#Ed ddT ^#1#^ EE TdETd, 3d# f#ddrT EEE|TTT ddT ^EfrEdd d#T, Erf^dEdd dET 
Eftddl 


# - E## # drE" :- 

3EE# EdtTdf # d#T # ddp” 13 dET 14 # dr# EE dddTddET 3TyEddl #f##T ddT ^TfEIffd, tdTfd, 3TTEdTfE 
ddT 3TTE#I##E, EETHldd d#T, f#d#T, ddH#, #Td ddT ### #T dTEdT, ElddT^d ddT EdE#T #Ed E# ^TfETffdl 
EEEtf# ddT ’d#E#EE#d # #d#T, ddy# ddT d<=H##l 3TdE#d ddT f#fi#TEdd 3#T 1#1#ET3d # dTEdlddET i##dl 

# ddT dd Edf# # dr# EE TdETd 

f#E#f#ET EE#TE#Id # ##TS-'E # 3#, 4# rETT 5# dr# #T TTTdTdE dddT, dll?EE> TETFT, i|li?EE> EE#T, 
ETdTd1#ET 3E#, 3EEEd TdT, ^TEd ddtT#, dddEE TdETd, EEETT EE EE#tE EdtT#l EET Edf# drE E#E#1#ET 
EEd#d#TId, 3TET#EE 3E#, 3EEEd ddT ETdMl#ET dET 3TETl#ET (3^dd) # f#EddT, ##TTfEd # EE#ET dET EEEf?ET 

ddE#, ##TTpd 3ftT E#3dlfEd # #E dddT, ##TT?Ed EE STddTE (3TETd E#ET#T f#tj SfETd) E#FET EdTE #f#ET EET 
: T2Cr207, EMn04, E4[Fe(CN)6], T2[Ni(CN)4], H2PtCI6, Na2[Fe(CN)5NO], 

TdETd E?d EE-11 (artfdTET TdETd) 200 3# 

df#ET f##d EE ##TE 3TEdET:- 

#TfET 3TEFET : %T )#Ed, #d EE df# f##d, dETd dET #d TEE, ## f##d # #d f#E# #T EEd## 3ftT 3E# 
EE dEMirlTd, E#3d#d PlErlid 3#T MTdrllM #EIdTI #Ed#d EE ## f#1dEI ##3T 3E# f#1dE, 3ftdd #T dddTE, ¥Z 
3-ffd EEEETT 3#T ‘dtd3-#tETE #dtf##3T, 3E# # fE#qT#?Td EE RWrl 3ftT ## #T #dT 3dT #T E#EET STddT #T dddT 

# ?d# 3TdTEfrdl 
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## 3RT3Tt TO fcTETHH 3# TOdR* ## 

O 

f^ddd TOR#R f#THH RRR 3# 3TTRT RTOT TO, ## f#THH #T 3TT#cT, 3TH## #ETHH 3# #RRT #T STT, 

cUTd^ch ##, ciid^K # ^ to #eth, tor htofnuto^h hr yjHNkp torr, to #t hthth r#tort a# ?r# 

Jiuiddi naro, ##ethth3tr 3thrr to 3t#htoi to tr hththt #hh#t # ## # ##ejhrhr #rt#, #th 3rrr to 
terror a# f##r r^tot -to? 1 #t f^Yron #hh hr arnr arF## toi 

To 3RFR :- TOl # ##R TOT 3#r 3H# 3TRH, RHR HHR 3# f##T##l 

#R :- <5# 3RRR % 3jur, <*,#) #T #2RHT # f#HR, fTO^ ### #T arTORTO, fcffi#H #RTH H<Slrl, sn3d #fl#aT’, 
3 trrt#r ?fi#H to #hh, #to#I#5t, #to# # to# #r tohrht, to# - 5DtAtor, tor #hr ,terror ## httotI##, 
f#R 3HRTH TOT #RTOTf # ##3T| 

TORTH## :- 

hrtht## # ?r# #r ##trt, hrrt## % to# tout to# ##tofi ##r #rr , hrtht## to tor h ft#R 

#HRI ##R yfaclcfl H 3HT#3T#IR TOTT#RI 3### 3#(H) HR TOTH## (TO), ## 3# #R # #R RHR W, q, U AU 

aftr ah hr #T anfRTR# h ufiRtfero h##### #r# rtot tor ?tt#h el, # #r h#to# hr 3th?tot#ir tot## 

#T 3TT3MTI TOH-RTOH 3TTJTTTO 3# TOTOTR HRI 3W3T##T # HRT #HR TO 3RR#3TI 

<\ o o 

3W3T##r # f##T #HR TO aiHTOR ; 

TOTH# HTO a# ?R#T RTTOHT, #SR TOTO?R (#) 3# |R#HTO TOTO?R (TO), #TOT - #T#HcRT H#TOTO, 

3W3T##r RT3RHT a# h#r #r tort#totti iihtoPito rrrht, rh## h f#HT#n tot## to rrrt#to rirr rrtott 

JIUliTOl # #H# #r TOHT#, #-R##R TO 3J#3T RT3-RHT ##HI 
3TOT3T##T a# RRRTT : 

#TO RTOT 3#T # R#J # RRT##TO TOHTOHT, HTOR## 3TTOR 3FH #Rij HR HR H RH # RTST fR^ 
Hftro#l #TO-#R R3HTORTI 3#T #r TO RTORHT HR TORRHT 3TTJT#| RT3RHT # #TT 3TOT 3j##r Hft#H##, 3T# 

o o o o 

TO# #r fl#l 3TOT 3]##r RTO TOR H#1#RI RTRRTT #RUTO HR 3TTHTO #TO RTOT 3# ###HI T P , T c HR T x #T 
#RW, HTTO TO # RRRTftTO HR ‘3TTfRtTOR’ H#1#RTf, # ##RR rt ##HI f#TO#T# f#HHH # 3TTRT #T 
3T### HR 31### 3TTOTOI #RTTORT #RTI 

3TRH TO HR #HRTTO :- 

an# hr ar# #r 3 ttr#to araRror, 3 tt##hr ##h, #hthto tot# to ##h, #rte a# ht## araRror, 

H#R# 3THRRT# # RRT #f#T amRTOT, 3THH#3T #3W| 3T3=# H ai# #T aRTHR, oT#H f#HH# # HHTORT #HR TO 
3THH#3T, aTTRffTORT #RTO, TO # 3TTH# 3HTO, #TTHT, H##RT f#HHH 3# 3H#T RTOHI H##TO f#R# H H##TO 
aTRHT, HR# TO 

#T #HH 3RTO# # #HHH : 

f#RTH #T ‘TO###T’ 3JTOHT, R3TO TO #HR, HRTOTH TO RT#aT 3TRTRH, TOTRTO TOT HRRR# TO #HRT# # 
TORT# # H# HR f#T# # TO#I 

RRT##TO TO3T##T 3# 3#TO : 

H##R# # TOT HR 3RTRER, HRT TOT H ##H TOT H##R# # #T SR #HR HR SR RjfiTORT, ?TTO TOT 

O *N 

H##R#, HHTHTcR 3# #RHT H##R#, H##R# TO TOT ##RT, HR 3TTR#H H##R SR, R#RH #T 3#T, R#RH 
# R####, R#RH to 3rTOT 3TR, #RT# TO TTRR 3# H##R SR #T 3TTR# ?T#H 3T#HT R3TRR#R HRR, 

RRH ##H TO RTOTR 3THRR, H##R SR TO ##H, 3#RT H##R#I 

3T#?fRR 3# RHF TRTRT :- 

##rr#t h ##rtr#,tort#h an^HTR^, #=## hr #3T3r ar#?fRR an^fRr#, #f# r3#tor rhf 
####RT, #HT#H 3#RT, RRH, #TH ##t H# 3# RRH RR#TO, #TH 3T#R H#TTO, RTRT H ##HR, #H # 

o o o 

5# # HR#R f#TRI 
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chjTE TEEFT : 

I^FEFT, ■dlH'+'dl EFT JJIdH|U| FTEETET, 3TRT5Tt % TFEF PtFTEE EE 3TEFT FIHchcd 3ftT 

O 

3TEFfr FfcTSfTEET, 3FTE ddEHE qq eETE EFT FTE 3FGF FIE^rd I 3 ilFdc||^ ddEEF filFG.^FTf-ElEcbH Rl^id, FIH<Grc| 
ETEG EE 3HHillJI, ^Fdldflftch EEfTRFET’ F^ftE' TflGT 1%fU STFTG f^EFTEE EGFT EE PtftTF, ^FdHEIFd ETrf?GFE3Tt % 
EFET, ETtf?GFE wf^T^rnt, 4 uJHUT> EFT GEE 3E5lt £ Mftcl^d, ETrf?GFE eRc|<M % AH 3ttT AS ETfTETTF, GFGF ETtf?TEEEI 
3Ttf-ETtf?GFEij/$R dri) 3 , y^tWdl 3ftT ?E% fETtfrTH #T Rifl'd I EiSHH ETff?GFE3Tt % EFET, 3F 3GRFT E^tWdl I ^WTF $RE-dl3 
EFT f^TEFT #T djuiddl EE PtfrHH, TTft?FGTI 3E=HCTT EFT Me-E, $cW) THEFT ?lfEE EETE, ETFfrGF, 

flEfEEF EFT f«FT ETtf?TEE>T, WW F STTGH EE 

hM THEFT :- 

$EF cho-dld frigid 3ftT $RE-d)PlE> T^ETT #T <FJ-MPl<F ETFETI FF EFEGTTE 3E5lt fETtflGH EE PSlid I f^TEofr TT^TT 
% f^ETTfr ETFt STFTE 3GtfjTE f^t EE SETI Ef^l^E TT^TT TEG^tfSE, dMdi TEfr 3TT^EI 3T-THEFT #T frETG, ETTFE- ERET 

•> O <S <N 

f^EFT, HM % PEid Ecldd #T f^PT ETT^T 3HI^T<Tl<H frEFT 3lk ‘T^ET& ^EEt frETG, hM THTFIfEF Hf^ETT % ItTE EGTG 
JrHo-d EGGT 3lk fEEE ETEE, EEFddflcR) I TtZt EFTfSlG 3TFEFTI eM E^^t wfafsMm'l EF3TTf j^Mdd #T dlQ^Pl, H2-Br2 
EPrflETEf, EFFTEffG EE ETfGT TlFGI 

TclidJH THEFT 

ETG-EEH IRTTEEFET, hM f^fETGF TTSTT EETETG EGTF - t FtHTfG EftEFEGTI yPld^T^FT 3flT EfllGcfEFaTI 

arfrlftFE eff, artf^iE gefteti ^ft1?rf^EFT wFMEd^TiVau tt^g ErfrEEG: ErfrETTG #r htgt I^etts# qfr 

G3Tli%d' TJE TFTTtTFTI yfdldT>T?FET 3TfT hIeFT^TEITT % TRTT TEHT ^ HFFTTI 

<s o o 

T^+dl-Hhld) % TTtfeRT RWd W 3TETETET:- 

fTt^Tt ^ftlRFT 3EH3# 3ftT TGTEH3# #T 3TrT HfrTf^ETT 3ftT 3E#3# #T f^flFFT THT TT JTTT 3TEJTFTI3TEHEF 

#r fr^ aftr fMUFE httt % t^eftt #t ar^fr tw # 3Eit, 3tt^tt t^ect ^tt addm, fii^^ddd arHafi pQ+ei, 3 f^tt 
5^tft aroTafr #r edWithtt T^Tdr^Efr tftt- 3=rferr, eeh ftETr, t^efgh, Eterr ^ra# #r ErsrfSiTT jfffttt, ^s,tt 

tt f^rtrtTT, tetstt^tt hI^rettft #t wi flFHwuTf^ arcrafr # <ffmP)ch T^iETtr^fr: HTtrrrT fnr?Trf^TT arfl^TT 
?Tian, ^EFT f?EFT, TTFT HWEI EFT d|£)^ftj % ^ysr af^FT 3dHFHH #T TTT2T dju|d r dl 3ftT <FFMp|ch EFT Eteri 

F Tit ElFCT 

<\ 

$^<FdlPl<F BsFHUI: (o-g*, n-o*, n-n* and n-^*) TT3TET #T hMSE ^ #r HTTFTftTT f^Tf^FT, TftFftTT 

F3TTF, f^TTEEF TT5TTFT ^f?ETT FETtFTrf?IFT flETT 5E fllTT, ffEHt ST ?TfHT <+>))?l<F TT5TTF, ^I$m)<FI!?!<+, qfflg- 3TftTT 

3cGFTFI anfaTR t4fCT:- 3TTtf 1%FT FEFfr #T ETtFT, |FT f^EFT TF 3TFFFETI O-H, N-H, C-H, C-D, C=C, C=N, C=0 1^ETT3# 
# srarfr arTFf^r, ffftht ^rfr arTFf?r Tmf^r ftfti 

'ff TFT 3TR T^FCT:- 

FTfD^ET TTFFT, TFEFT3TTT El^Er ETHIFT, ErTFT FF#F 3TEEFT ETT Rl^id, ErT^ld EFT 3TE7Tf?TE EtTlE, ^ffichd 
f?TFT, EtTFT #T ?H^d|/ D?nP^d| 3FP£GE EFT ETFE^lTE f?EF& TFTFE3TTT TWEE JTlF, EEFtd^ftFT, EEFta^FT, TFfiEtETfT, 
f^flFE EFHT % EtTFff #T HTTFFftFT 3FF PF^, EfrtTFTfSTE #F5fFTI 

THEFT HFT-HFIII: 200 3TFT 

EFT- FT ftS^HETEFF THEFT HE : 100 3TFT 

RlSiid 3TTFTftE ETFTTEFT 3GFT^1 tGF THEFT:- 

5EFETE f^ETT EE PFG, 1 EIFPe> EFT 3TEFfT E^EE, FEE??TEET, FEE?flEET, 3ETFT afiT EFFT 3TEFT TT5TTF 
Md^tTE #T FEE?ftEET HT EFT TE TT5TTF EE FE 3TEFfT EETF 'tT FF EFF ^l^^lPRlE PFEFT, fll^^PRlE # fMl FEE 
1%EFE, ftfllFT HFET #T FEE EFT fftiTHE ETffFEFI 
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amioHcb 

BI<Hlo-il f^TcT, ldd)lFHU| dTTTcdFl 3TTFTgf Tl mUuijh) #r 3WMTI aitaMT % ?M\ ^FFcfk'SFT FF f^ddd 

O *N 

R+in, ara’^Tcn' ff f?f arFa^roT araFtqf # srftFiTF ff q^rraar ddi^F f^raa tT ara'^Ew f^tIff didi^F frtTFT 
FdUh?g % ft £ dc4>e ariFTfirte % ft ^ kVFdflPiFd aftr giffarFifa ddiFiFifl atr % ft if PiR-.<h i 

dddiFd^i aftr tftzjItpf % friF anar ft aqair 

<\ <\ 

at#, ff f 3Wpt aa?r % tfffr # dF>^F>, atrr ftp# ft teudd, aa arm aftr FTFrfr % ara qgir, Na 2 co 3 , 
NaOH, Na 2 0 2 , F 2 S 2 0 7 % aTF aT^Ft^F TTFTFF? FTFa (#FTH FRflPF f^FTT) I 

anaarfr ft?Trqa:- 

TTT3TTF dTT, f^TFFat % f^HTFFT FFTT, aTPFfcTFr f^FZFT aftT aTHH aftT 3F% 3TcT TIFFT qTFptFT F Ff^fta HRFT 
FFT^T FFTT % dTft?ia f^FFT 3FF CTT dTft?ia, ^gft?Ta, FF FTaaStFTTtTflltFT Flft?Ta d^dF>l % FFTT :3iaa-CTT, 

FF TldF-arFFT TT#FFT| #T t5FT aftr t5FT iHflildflfl FFT7T fifPiFFT % aid did % Rifl'd, Ft? - , HOT F>)PFd, ^gTFTT 

FTft?ia % FFTTI % aiddld % RWdl 

3FF-CTT FIft?TF:- 

CTffrrtrf^ f^FTlqa % nuid, Tata fIttf -aara #tt, ^ FlrTg-Taia ^tt fItt^f ft# ^Ffnlria qPr^-trr- 

$:fl^dl) #r $Fdl<)c 3 d FT f^flFF % f?TF F^TF FTft?ia, $^dl) # ta qftdc)d TflFT, 3 ptH FT FFal 

)^Fdd CTft?ia> 

aFFgtrfrdt % Ri^id, FTTfrrMrfr, graFfoM, auagrrM f aufaMrM $ aiart 
q)tlF?RTiTM:- 

qt^rFirtrS) % aiaai ?£r%ar aftr anaa TtrUFaF - ^a^ateai tUf^t ^fftf f aiqa % frir ana $^FdH 
F)ata % aPUFd %?EFT % frlF 3 FFTFT f^FFtFI PtfFFg’ Ttta ^FafgTT, dTRg T%F aTTFF Tl RRdd f^iFdl) aftT 
FTFt%f?tFF fpTFcfrgi q)tP?Ft ?ft€r % an< h yilld11 ifrFF aftr q^ftri^g ft Tfrtrr q)tP?RTiTfr€rFT htt ^tfrFFt )giFd aftr 

q)tiF?IFl4li1 FIft?FT -t^lFTTF ^gTFTT f?PTl^FTF, qf^PTT % TW^FF PFTTFT #T 7WFTT, Flft?FT FIF^, f^ram aPdfSl'^, 
fl^^FTI )gT^dl) TT#TT Rt^id Fl^ Fg TFl^TT|q)tP?rFr Jttf^FT fg CFT?F i%F%§TFTI ^gTFTT FI^TF % 3H<HMilld11 

FTF^FTftTtTfeF? FTtt?FT: 

FTFc^FTT dlddl ql^Fl^PTTF, FTF^^FTtF FT TFTptTF, FT°frF PldRl PFTTFT, ^fcPT F^TTT, t^t^TF, FPr1%FT 
auici r di, atm arTFF % tttf ftf^ftt, TTf^rr ttiffw jefft, f^rf qr^?FT pFriFT , t^F Fift?irr fif^ #r 

FFUrfcl, aFF FTFTlFTT F^FTT FT F5TTF, ql^FTT % FF# FTTflc^TT % ?Tft?lTT 3FFTT FTl Fdlf^TT FF^ FT^ FTTFT, FTdF 
FT f^tTJ FTft?ETT % f^F fitted, ^t€tF gTF^FcT f^ - FFTT1 Flft^FT, fFT HFT fBd^daid q^§T 1%F 

fiS^FTT, f?r§TFt FT Flf^?ET EtR<£), dlp=MI aftT 1%-dTpFFT F^FTT, FFT #T FIFtTTT #T f^tF % FFT^lrdF' aiFTFUT, 
Fgqptg ^ j^rfrflHTd' aftr tWiPpt, #3TfiFr aftr Rft ft fTT-FF, Fdt- itz frrfpffr Fdld^g Hg2+ aftr Ag+ hft 
% TTTF Flft^TFI 

f^TtW ^ FftTtFtFT^r # 

FtWFtTTFffT % dTT Rl^id aftT F^ffFFWI FTTW sblatdldl 1 ^ aftT FTftFT FTcT FftFtFtFT^t FT dfTF, ^ MlTKaid 
RRqg shtdtdidi^ (H P lc ) aftr 3fn RRqg F>)dtdtdiLRl, (G lc ) % Ri^idt arrFoT qRc)dd FftTtFtm^ri 

F^t-f^RFTT RFd)TF>)^:- 

A 

F^T-f^RFTT T^FFtqrtFtTftFT % dTT R^id I TfdFt-4TaiT FT f^FTT F fn#T TftdTFI FFTT^FFtqM d)lfiF> 

f^tfrrw RtPdd aw bW hift shtatek, afftn f 1%^fft 
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tar taMfe# aftr oiiRi* o^di^d TtaMt# : 

fQct-ei srtt jra^frw fL|ct-ei | tar tatadt # <h1Q=h Ri#d t TtaFmi tar taMdi # JFTTTm 

UUUB # JHtra<F Rifl'd T I WTOT # fdtal Trlg-TT#? IT IT ITTT, # #T T T U7T 31# #1 UWdlTfTI f?ta #T 

ouub tttt gm #n mi obi ## %srrg #r (HCL) jftr f#r#g fim# #r (EDL)i mum # ttpt ## tt# fdita ttot 
% I f#lta W #T TITITTfta I-QTOd 31# WTOT # tTOFT3g gtTTTI 

ohl^Ploh i4dlT<FI JHGIoH<F dch^ch-^sRSET T# f#tj 31# TITTO 3iR)R<=ld d<F#<FI TTTOfr 31# UUUB # f#T fd#T 
dlful^ch #T| d|U|| r JHch jj# JHGIrd'F f#?tar % 3H<Hyilld11 Mq.JdIu14)i| 3TT?taT #T MKFMR<F fltTOR fTOTrF 31# TT#1 
TOB^d pQct-el4)£l | 

fcRc^WT #T TITOT# f##: 

MUTT ‘W-^" TOB^d f4fU, ITTOT# #| <«#<*>)<# ITTOT# fl#TOTT 31# ITTOT# TTO3i)lll)Tl f##, TH7T f## ii4)<F.du|, 
f^T-ddi STTTT TTTTTT, 3H<Hyi|'lJ| | i^dTl TIT P)d#|, TOTRT #T7T, 3IW ITT TOUT HTTOTI 

- O " " O 

fugftadt TOTOg L cH I o-<H I T#T#TTT#r: 

T#TTOTOTT 31# Rl#d, TOTTOTT TOBo)d, ^lRFdlRl<F TOT TO 3TT#T, I#Mdl-RTOm TTO#r, 3TRTOT T#f, TOFgTT#! 

?trt #?taF, grrote/sHr arroTi fitar f#i#r tort #t 3# tot p^TdiHFlftd 

tttot#to tttt aroTfta $chWb ttttotRti 

•IslPlal, 3FTFFT TO f?Ertn7T3ft TO fdtaT: 

Hpldl T 3TTFFT TO fdtar -(i) CaC0 3 , MgC0 3 TO gldldl^d # (ii) TTTOFfcT # Fe 2 0 3 , Al 2 0 3 31# Ti0 2 (iii) 31# 
TTTTETTFfT # MnO TTTT Mn0 2 TO 31TOTOI 

TTcl t Rtt TTcT3Tf TO fdtar - (i) TTTT # Cu TTTT Zn (ii) #151 # Cu, Zn, Fe, Mn, Al TTT1 Ni (iii) fTTTTT # Cr, 
Mn, Ni 3f# P THF (iv) STfT #TO1 # Pb, Sb, Sn. 

QdlRlTO 31# Mf#TOr JrMI# TO ft?#TOT: 

mRtt, ttof to 4#f^rror tottoi tot# #T ttot to #?#tto, d)##Rl<5, #tot Tfrwr, 

toTTOTTOT f^C}, T# f#tfrrro, TRTTO TO#T, tEt TO#TI TOT f##TTO, 3TRfPftTOTT Jjuidrdi (uf#g T #T T.) #T TEJIRtIT, 

4#f#TTT # #g f^tfRTO 

TOTO TTTT TOtTO TO #?#TOT:-^T, TTTTO1T, TOFTl TO TOTTTOT, TOT ###### STITT TTTTftffc 3lk 3l1^TT #?#TOT 

<\ - 

3TOT-TT (TO#TTTO TTTTTT) :100 31TO 

<+,4P)ch TTOTOT: 

fgfeT TOFT, 31TOTTT TTT1 31TTTT 3T5#I #TTli?rf&TO 3ftT fldlRlR<F #g#=FTO, f#T#TOfm 3ttT ?TT#r3TfTOTOTT, 
TOTf#?TTOT 3lk ^1%TOTT (FTTflT TRrf^TTTOTTOTT) I TO#TOT, TO^FTT TTT1 TRTOTOTT, TO#TTT TO TT?#TTO TT TTTTTTRITO 
Tf^1#TITOlTOir, TO#TOT #T #iTOT TTOT tTOETOfiTOTTO TO TmTTTI TRTfTUT #T TTOFFT f#tlTt, T#?FT 

T#ii#Tnt 3ftr TT#mri^#?iT t^1#tt (t#§tttt t 3ti?tit #tot)i tt?#tut #r ttutot ftfUrt, 3 h=tof, !Fft?rT 3ftr 
ITOTOTOTT tit TfrTTTTTOT Tf^1#Tntl 

TildtdWlRlch TOTOTOTT: 

tat fr Ttan - tafnr 3ftr Tf^tant, to##to Titanr # ftant fr utar to 3totottt di^dlddtnm 
tafta iitRiH-., TTf# Tifta- f#ita tatar # atam TOtn TTfitan Ttaro # wtar #r ftftjrt.TOfir 

q-sjct-^ui #r tnr# #r f#tj, #rtai Utarr, Titam TTTrtaTfr TT?tar, TTTlta, sdtarm tttt irtan TOtar to #t, 
i#Wita TOtar # TTTtar #T f#tj, TT#tarr afrr to)Vb #r trfi1##i ^tatar Tf^tamt, Itar TTrotaror 

RTOfr #r ta^rita sTOTtai 
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«nTs)Ji 3fI t artfFT^r rr: 

RE^RR RcrR Rl^id: |E?ftRTfEpTR # 3ratIRR, 3ETRE1 (p^RRRRpTR Rl%R) sp3, sp2, sp, C-C, C-N R2TT C-0 
yuiic^n #r slip'll % 31lPiddPHl w, RUR Mldll^RR 3lk ROR Mldll^PPli), EStTTpR 5BH, 3ETRE1 RT 

EilAjftR I ER 3fr Rl^id: WT3T1 % 3TpR RSR 3Rlt ERT (i) RffrPlR MlfSdd RETT?! (ii) ETff^PtR MlPidd M# 

(iii) tr^r yunc^n i Rtrt street, EtPtftfErfi rr y£lyW^i?i£) rt eirth rt Petri artf^T re: ros ^fr, r^s ree, 

THddl 3ftT RfliR #T If RItr 1%r£r, ROS TOT,rnp/bp RR Slf^EE ^Rl £l$s)d°)?TR #T 3W 3ftT RESET #T 3WI 
yussiH 3ftr rePjr mPi^he 

^iet-eeir diidErPo-jr, l.vs1<h ptvd, Q<h yfafsMi, PiPrs ePEiEet, sfer mPHI^r, dl^dldd, ^rette^e, 
^frairi yf?i1>iiii, jhi^rch eEei OMPr ePEfeeet ePiPEeet- $cW)PbP)R -RERfraPPrpjiR jftr ■Vdi^R sekt e}er rt 
) illRd EpEFEET, RpET SNI, SN2, 3ftT SNi Eptf^3ri-RTEHT % ERTE ST ^AJR^Tl'lPbPlR sfrtTREET RT 

O <\ 

3TlftTTot?ET, ^WilTllRI^d, Tftf^E ES, Blc^dl ^4dlRI$Kl BifldSEl, ^Rh^TilRI^Kl RET TpftflRRTTI 
rP)MS Mf?l'i>ii|l3# RT 7EET RE : 

Up-din sI^et, ^o-o-cji^d, %^fT5TRfr, f^fSdi, Pldii, fHi4dp<£i, esssPr s#f1e 3ftr sr: mrjhuii aPPRiRnr 

aiTRlfri’SET S#fiTET RTfT, d-TUf^oH-H'lu^n+> 3ftT 3flT 1M fRT, ftERS -3TIE^T MPifskAJ] I 

^Td) BI$P>PlR Mpli>>R0: 

JHI^Rdl TTTffer TUHT'Mdl, EETpR #T RlltET 3nffTRR, 1,3 4dlSI$d, 1,3,5- ^RHlildd, UpRd PlFdJH, UM->LJ<H3Tr 
tthTet % ^pi^PhPlR yRii>,di3# rt cidDchiui, e3et£-5efePt stftt ree arprs 1%fU etPt ret Rldl^PlRd pEpErr % 
3TRpR PflETfPEPlR Mf?lf^i|l3Tr #r cRTsEI I RldlidlJ) 3ftT feRlidP) EpI (4n) RET (4n+2) 

RI^PlR MplfskEI ISdlriT- 

of^Bd lEftpTREET TERETE: (R) RpfR JHc^Md EEJSl RT EpT - ElfP T f^R" ^Tt^f 4T £l^)d°)?RT, 

TEffr, JHI^chd yf?lT^-.i|l, 31|cK)ldd 3lk N RRT (^) efRRT tti TraT JH^Md 4iu^d ^ RRT: JHlPld yf?li>>4l <TI4'fR<T 
iff Pi *1 ^ TElfr, oRl^P, dl^dl^dB, pRTTi ^1 ddJHdl, fHl4ftp<£l Mpl^dl, f%f&3T Mpli>>4l : (?T) ^rfM?RT 

^P#^TT: OBI^f^Plch 3ftr BI$fa>P)ch MU||f^|dl A #T filPd) ^Plfil ^ 3Ttftrot?RT - R21T 

effqRRr opi)Plal?Fri 

chl^Plch EL|ct-dP-ch)lD: 

pQchdW)^: rTGT H^lf cT2T cTGT 1TERT 3Hdf?d #T 3H|U|f^ch MchMd, TTqd' 3114Pddl 

THTTT, 3nf3TTT EQ<=t-d)41cH, chl^Plch JHIc^Tild #T 31lc|Pd duidrdl R 21 T E^Tdl #T cdUsdl I 

EQchdW) 1 ^: MPdd, Tra^frw ppm, hert, shldHli), qftmw % mildi<41 

E^|ct-dlEch)i41 31dMd)d|, dlil^B, 3RTt^te chldlPld iltPl^h R21T dtPlchl 

- o ~ o 

o-^loholpl-RT jp°)fech EL|4-d)EchliH: (gRRr 3ftr 13 NMR) R^CT # JTET HBIdPlch f?T VZ\ NMR 

Pl'ddp-B # $iRl£l cT217 HBIdPlch Per: T^r f^RT-f^RT <TMpl'd| 13C-1H-1H RFt 3TT^T 

chMpl'dl Rt5 TTraiTR 1H-1H P^ddf2d| 1H-1H RePHT f^RM J^Rfr^TE 

O ' f\ 

JTRT ELlTdl't-ch)^: Tfff^R RUid, ^flREE: 3TRT EQ<=t-d)41cH, TETFSlTf^R W, TTEEf^R 3ER1, Tt^T T^TT 3TERTTI 

5TET§Tf^TTET: 200 31R 

<\ 

§1FT R: oRT RTlTT, EEpSlpT ER f^rTEE 

TS^r ET 3RRtT oTET; 3RT % yRR-3M3TtftR, o-ddldl^H, 3ftT oRT; RET ^dlPlR ^IR 3ftT RER; RET 

?K; RTFTRTt #T RET ETRSfT f^WE-TmidT, MKd|J-ddl, f^Pl^ RpH H2E f^Pl 1 ^: 3ratTRR; RET RT 3^rt1T f^rRR; 414 
BdKUi rEt 3ftT MPMu'ldl RET; RET BRSfr f^?EETT3Tt % 3ETHR TTURl RT RjffREE; RR3TR; REWRl RT RdftREE; RR 
PlRIB t^R 3ftT WRR tf^R RRERTTE; RRRR #1 ^41J-Tld-T-MKdIJ-i)dI 3ftT R3HR RRTR; RR TRT 3ftT PTREflftR TW; 

c\ ’ C O ^ v j 
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RH TRT RRT ftaWlltRT RRF # 3RTT-RFTR; trWtftRT RRT RRTttR &1JHdlO; RH TRT RTFT 3 HmRH; FTfftTITRT; 

3T5TH RT 3Hc|dlP)R> RR HRIRilU<£l P)AGU|; FRTTFRT; RTTR #T 3R5TH StR; RTTR % ?RRT attf RT RH Pdld; 

R3T 3h[?| RT oicH ftRTRI 

RTH-3R: 3T5TH 

§ihh rrtf rt Rl^id; rt# rt Ptr3t aitr ?R% RdM^Ni; rrYhsttht rrt titFF # rttr3=rrt rt PrttTR; RHWRf #r 
RTtRTR FT RRTF; f^RT, 3ffTT[T RRT tltRd RRTF f^rf^TT; MftlflPld, RtWlftR RRT 3TTft7frf?FT RHHRf #1 RH3TR tTTTttFT 
EFT JH^ichd-f?ETR, f?THTT, TtRTR 3ftT dlc-dd #T ftfttHt; RHH 3TjtfTRT| 

«\ C\ 

RTH-R: 3THH 3Ho-c^qu| aftr HR % RTF TIT PUh'NI 

<\ O 

3Ho-c^^uI #r RtHTptRT RRT RHR3dlPlR> RRptRf; RHH JF^RT T) cH TT-kd #T RplRT RH R3Tmrft#T RRT >HoHI<rTli)dI 
3HldRHU|; RR^T HRtpFfrR M^PlRi-RR^R, H-ftFRR RRT RRr£tH RRptRt; RH #T RT3tf % RRTTT 3ftT RR#T PUh'NI 

<\ «\ <\ o o 

# H^rjlili; <F3Tl RT ftHTfR, f^RTRT, 3TRTRH RRT Md-GsSK; JMBd^l RRtf^RT TT3# # RTpR ft?tRRTF; RF 

RtrRH-RRptHT, ariRTFr ft?TlFH rrt srrsrti 

RTH-R: RRH J|U|d r dl 

<\ o 

HR % RtPlRT R TITIIRPIRi HR; ftfltTH RRWf % frTF RU|d r dl #T 3HIMdt; 3TRH dIu|d<rdI 3TTRTtf RT TnftTFH RTHTflRTTH; 

O O <\ O O 

RRcT #T ttfitTR Rt?rf T) RHH RUIdrdl; RRH Rc^|U|; RTRTfrlRT (RdPld) 3tT RldcldPld R<^H<F; dduDd HR RT 
3TH#?TR; HR Rc|dlP)R> 3 TRRRhT ?t F%Rl3il$Rldl L R I 

§ Z 1T3T-S : ' 3-1 al cH ysj^oT 
<\ 

jffR #T RTRlt, IsFTR, RfFlt RRT RTRt RRtfr R3TR RRTRTT; R3TR RTF jftT RRR 13RR; F R3TR 

O <\ <\ <\ <\ 

WW; ?TMT RRT 3T^?TMT ^Tl 3^ R5TR RRtFT; R3TR RRTtRT RT oTRRTR rFrtFt RR RRTT; RRR RRIRR #T RHH 
f^RTR # RRFRRT; RoTR RRtJR-RTRf^ RST jftT 3TT3T RST RRRR; RRt 3TR RRRR 3fiT RRf^TR RRRR RR^TR; RR^t 3ftT 

<S <\ CO 

R3TR RR RRRR 3RRTR; R3TR f^RTRI 

<\ O *\ 

Rftf?FR-l I 

^d-d-TldvciKl #r ?!TfrftRT RR RWRl<F TRTT2,R RfraiT #T RTt F ^PiAJ3H 

1. f^PiiR 33=ffrs^Trr # gf^tn- % RmfliR f%R rtF ri 1% t rf rrrir rrt r% i% 3 rFsFt ?nftftRr trt % 

RT Rfri % raPilR TRITS'R RtraFFl (TlflRlR OJdlPld^) % RRt Pt£?IR % foTR §F f RRT RT 33RjF^R fR j^PilRl 

#r PttitfFr 3 rrrr ar^rarra# rtt rtt r^t rrrt rt 3rr Rfrmi sjrrt trtr RifsiR Rfr f^RT rt rrrti 

2. RRTpT, RF TR 1 ^: RR F RRF1 ^RI RlffOT 1% RRR FK<FK Rll Plf^rRI Rtt #T fFltt RT ftRTT RR3t #1 RTF tt^ft §fT 

33=3tlFRTT RtT Fd)<+.d RT Rf4)<+.d RTF RT Rjt fttRTftjRTTT gtRH f^RTRTRRT # -Mr #T 3TRtR #TRR 3TTf?FF 

RR F Rf?lT RRl^RRt #T 3R3Tt F RFt #T 3TtaiT3fr RTf twt FT TT3T 5F RRT T3F ^t RTTRttl 

O *3 ^ 

3. RlPbrBI Rtt FRRT 33=3flFRTT % f?IT 3TTRtlRIR # RTF RTctt Rlt^rPI RtTSTT 3^ l^ifrftR RRot Rlf^rPI RttSTR ?TTl^R 

- <\ 

Fttl Plf^rBI Rtran RT 3TTRtRR #TRR 33tt ad-d-Tld,dKl #T PtR ItlRT RTTRT RT RtTSTT #T 3TTRR RT afPlR TR F 
TERR RtftR Itrr RTTRtl 

4. PtRfRTT tr f^HT ^-1 RtRTptRtf, R§tf^RTl%F, TRTRRR 3flT -?Wt-ll R>PF6 RRRftRRtt (3dlPRi-^t) RFt RT ftRiRR 

O <V <V *£ <\' 3 4 5 * 7 0 

tg TRTR FFTTT ^TT3t ^ f^R RF RFtt t ad-d-Tld^dKl RT 3HldRlR> 3tT ?II^Pr> TRIT^R ttRT ?t aflT 3TrF RTtf tTTT 
?nitftRT FtR R Ft PlBlt PR^d #r RTF FRRTRtRT RT3T RR^ Tt RTRT RF3t # TTRTRRT gtl 

5. RTTcflR (TRRtFltRR RttR) RTpt #T 33=3flFRTTT #T 3TTR, RTF 3ttr T3Tctt #T #T RTFRT RRtT #T RTt F TlflRTR Rtt % 

RRT RF ^TR RtF ^t Rt I - t^T RF 33=3ttFRTTt #T RtTSTT 3^ 3TTtF?t3T tr FR 4 Rt §tt RTTRT TTRTT #T 3TTRTt RRTr 

arftlRT 3RRRR TTR^ 3Tt RRRFTT # RTRI Rtt RRR, RTF aftr RRtt tr Elt ft ftRRRT Ft RT RTF #T f^TT 33=3ttFRTTt RTT 
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3H-9dl<H P T0RT "ETTflnT 3ftT 3RTp Hlct RT RRHp FtRT Rlfp I PHT RRp P RTF ft Rlt RTl FHFH 3T§T^T 

3TTRTH rTIPh RpRTI 

6. 3J-Pd|clK RT RTF PU-HfPf^d IPft P HTRT dlOdl :- RF 3FfP Hp 3FTTT tRT 3ftT JdlMc^u^ (^tu^t) p RRTTT FRT 
RH TRFT fpRT dlOJII 1% 371% pR" 3TTHFT P Ht Tt 3llT 3HRT R3TR fpc||LJ TTf^lt P, PrI % 3THt RT fPPl 3ftT 
fpTp RT R Rt 3ltT RF ftRT 31RTt PftfT TIFT ffTaTT 3ftT 3TlPl Rf^TT, ftpFlRT, 3ftT RTRp <HIMF U 3 % RR2T FlP pfPl 

3 nPl tril PrP ntr an fttIP )Pt tit tht (RtRrr 3fe |rjf fIrft) piftPed rtt hf P PrP swi rtt ptrPiFT afp 
3TlP PtlPlFT P RlPl p HTRT dlOJII I 

7 . frPifrtt Pr hif)1 rtrP tit fPIrt fh rrttt I - :- 3p fh PIP tfft fpRT fwrt 1% 3nP rtr art p 3tr fhPt 

WHlP f^RT % 3TRT 3tl pi PlP RTT t5HRfr P Pit FH F1TF FTpCT alK'dll 1% FH^FT 3TRp fpRRT 3THRTFT RT (PtFFT 

PtF) % RpR (^iRlRiU PpFTT) % PP FRIT pi 3llT RF Rt HlFft P Pit P HlP RT 3pT SHt/BUdd 
(pftpFFTApH) P Tt ^TR HHT3T1 RTT PlRT fpRT 3TKRTT 3fP 3Rfl ?JpT P FIST FTFRT TFP ftRT 3TTTRTTI fpRFT FH ^TTH 
RTT S-^w T0T oi 1 y d 11 IP RTRp 3TRT RT 3TRT Pi 3TtT FT iPy oTTR >4 t 1 dl 3TRp TRTR p F^ FT oily I FTR 3TFptFRTT Rt 
RTf RTT 3TFt TTRfT FtP P fpR RTFT 3TTTRTT 3fP RTH P RTH 3fP 3TplR P 3TplR $RTRr PtlPpR P ftmt IPlRT aTITRIT 
84-89, 86-93.5 3TTltl FTPT pRlt TRp TTJTR 3Rtlr PtlPlZT RRT PPr (THRIFT) Pi PR: FT^t 4RFTT RlffRI 

a. ftpR «RTRT t> 3tpFT tPpR 4Rp P Tt 3J-Pd|clK TR RF 3ftT T3Tpt P RR 3Rp 3TTp Rllpcn 

8. 33 = PlFRTT FT RoRT ftlRT 3TTTRTT 3fP RF ftrPPTRT P, 3TTRT IPPHlRT RT 37TRT 3T?T PlF Rpl RRFTT RlipTI 

9. 3F=PlFRTT # FToR #T oTTR PRRfPf^FT fpRpf #T 31RHR #T 3TTTRt| R?pRT oTTR RT RfpRTTT arPPPf&FT fpTRT 

3TTTRTTI 

(1) TTRTTFR (oRRFT): fpTpt pR RT 3RTRTRRRT (RRpRpfPtl) RT RFTT FRTlP #T fpR 33=PlFRIT #T 3lM # TTTTTRR 
oTTR # 3TTRpri Rlt 33=PlFRTT # 3lM P pRTRFT 3TRRT T^RFTT # 1P?PP p Pi 3p pRT P )PP 3TRRR RRT 
TTRkTT t Pi 3p pRT 3RPIRFT RR ftRT RTERTTI 

(2) PrS-tRFTT (ftR3TFT TTRRtt): PT5-TRRT HR RRp P fPP P FRF ^ ^TTR Pi oTPJpl I RRT PT HSR Pr 

cJTFTp HoTtrRT Pi H5R Pri TTrPRT 3TiTR Pi 3TFRT-3TFRT oTTR PT aTTRplI 

10. R'?P P ftHT 3TTTR Pr H5R (pRR 3Tlt ftSTH) Pr RTlf FRHFTTT PlHT (fPPpRT fPIpF) Rp pPl, RFpRT HTHp 

P PltRTH Rlt R'?P P ftHT 3liTR Pt H5R FRRT 3TptfPf^H pTRT aTTRRT, RRpP RF 3TRpt Pr ^THH P Rp P PtfpRT 
TTRHT (tfpRT ?FRTp?IH) tRTI 


R'?P P HTH 3TRRT R^?P P fPlT P^F Pa=HFTT RT HIHRT fpRRfPI^H gPni 


Pr P®F 

fpRTF Pi i Rc 

3THp 3TRR 

FRTR 3TRR 

3THP 3TRR 

T37TR 3TTTR 

6/9 3TRRT 6/6 

6/9 3TRRT 6/12 

0.6 

0.8 


11. R1RT ftMRFR Pt PPP RTlp TRTRF Rp pPl RlpTRI HRlIP 1PR 3RplFRTp P TppRHT 3fP fPfPflRTH Pt HfpT 
6.00 P P 3lPlRT PPPFR TRTTtr t 3Fp ftpR Rlt P TTRST pRT 3TTRT RTfpTI Rlt PtRT P (3TSTFR'§T 3TPRHpRRpfr 
R TTFR'ST 3lpRHpRRpfl) tTRRptR PlRFPfi P fpR 3RplFRTT Pi HTR RpRT 3tT Rft HFRHR pR FRFR t FIR 
3RplFRTT RtT TRTR RtfpT 1PRT aTTRT RlipRI Rlt 3RPIFRTT P PRH PftpTH IPlRptR PIrfIr t, fjRTRT F^IH 
[Pri aTT TTRiFTT t FTl 3?PlFRR RtT FTR FTRT -ag) R^l RTRT aTT TTRTFTT aTR FTRT 3 tP 1FR1T $cHlai RpT RRRT PFTT tl 
HRlft Rlt tTRRptR PIrfIr PRH PtPP P t 3TtT FHTaT attflTH Rp t FTR 3RplFRIT Rt TRTH (fpF) RlfpT 
fpRI allail HlfpTI 

12. PPIPfR HR1T Pi 3TRHFT fpTH :- R?P FRET, RTFtRF pRH 3tT PPIPFR hPP PP PIpRT, antPlRH, 3Tlt3pTH 
FHlTitl 

13. PfiRTFT Rlt FpTT HPT 3RplFRTp RT RTRFFT qp§RR IpRT FTTpRl 3Pr PpRTR 3THPP%H fpRT FTTpRl I 
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14. RRR felR- 

(i) fell JHRR % 3RR fe RlpR feRR fetfffe s?l 

(ii) RTRR fcloioi ^>T olTR oRvfl feD | 

(iii) fef ft Rf dlife # feltffe 31RRR fedi ft RRRt ft 3RRRT RT TR # M£dld 3RERR 3ftT PlJ^HrH fe # 
ifRTT Rife :- 


Rfe. 

fe 

TR RgRIR RR 3RRcR fe 

TR RFRTR RR feRcR fe 

1 . 

fe=R 3liT 33=3ftRRR ft feR #r ^ft 

4.9 3fe 

4.9 3fe 

2. 

SRRRT RRRt RR 3T1RRT 

1.3 fefe. 

1.3 ft'.fe. 

3. 

RRRTRT3R R3RR 

5 few 

5 few 


15. TRRR feR, fed 3ftT feR TR RlT aiHIlfe FT fe feR fefelfld % M^dld fell ddfedRi RRR feRR st| 
f?feT RR $Ffeld fef 3Tfe felfe fe fe|31 fel fet JM44d fei if fellRI 31TdT f, R^ RRR fedR # 
31TR RR3^ % fel I^pRmH feRfefe dd^l dk'dll I 31Rfe felt Rife ii FT fefr fe RRT 31TR RIl BIRkR RR FT 
Rfed FUT^TT 311 RRIRI Id fefe Rife ^ 31ft JJ-4144K 3R1R RRT 31TR Rfe RT fefe RIRI 3HR dt felt ft 
dfei ft sret # 3fer wf^ri 

16. Rfe fe (fe^ 3RRT fedR) : Rfe fife fe 31TEI RJ-JHlsJ fetT (RifefelR 3fe) RRRI fe 3mfe| 31|R fet 3TPE1 RR 

dfel 3HTdfR3RRF RI dfefe gt HR Tfe fe RRT (fel3lfe)RT ffefed feR dfell I 317T13RRR fefe ffe 

fe 33Rf[RRR RTl fefe fe #1 R3R§T fel fel 3WRII 

17. Tdffe (RlfcT SRIfWfel) - fed fefe dlddl RRT feRR TcMT fe 3TTR fefr RR Tl 3lfe fe ^1 Rdfe 3TRR1 3lfe 
3^ Tc!v<a 1^ R fe fe 3TTR Rife ft fpTTJ RTl^ 3RTRR7 fee ffefrffe RI?t s?l 3feRTR Rlt Rll dR RR3^ ^ 

R1R RR#1 R1 3R3f[RRR RlT 3T?)t RRlt # RTRR 20 ^ 30 f?IRR % RTR 3TTFT Rft3lt # M£dld RRR1RR 

ifTS-TRRT ftmt RR^ Til jrftlRlR ^RR STIR! RritRI 3J-4l4clKl # RtRW 3RR RT ft fRr?rT f^?RRT Rfr RRRT 
RTfeHT R7RR 3R RT 3f%R f^RR ftlRT 3TTR1 RllfOTI 

18. tt*Z # ifrs-TRRl Fl filRR 3tm #r few - Rl if §fr 31R RRtfr fenfr Ifefe RffeTRTRRR Rfe fe-WHl RRT |ir^ 
#T RRIRR1 ft, RlT 3TRRRR1 RRflT 31TRT Rlfel 

19. SJiiMd - sfe feff 31 M # ti*z rr ferr 3fet ^ Rit #r ifrawdi ffefrfer trt # rrt r ffr s^rtbr 
3Hi|1 JildI RRfTT 3THJR1I 

20. RRl 3fe RTRT wfel - URT 3fe RT^ wfel #T PlRfel # 31R?RT1 R^t # 3TTTfT fll 

21. RtRl 31RRT e£T (RT^RtRRR) artffel fTl 

22. 3R3flRRTT, fe Tfe RRfr ft R1RTR RTR fefeRfTR W FT 31Rfel RTRT RRT fl 3Tl TtflRlR Rtt 

RRRT 31TR?RR1 fefeRfe RfeRT/Rfet RRRI^ |^R fel HTR #T 31RftT RR RfRT fen 511 TTR1R1 ft 3ltT 3TT RR: 31TR 

TtflRTR Rf# % R1RST RR: RFRR fell 311 TTR1R1 f Rl^ #felR Rlt RR R1R1 fe fel 3RjfTRRR RR1 

RlfjfR dfet 31RflT ft ffe RRlfTR §fellffe RtWR ^ RtRlfel, RRtffelfe 3flR THIRRfe 3lk fefe R31R Rlt 

<\ <\ <\ <\ 

ii Riffei sioiRfeiRfr #1 rr #r ffeifefr afir rr€ 1 Rfe #i ffe 3 rr?rri Rifedi RRfe rirt rr 

fell f RT Tfefe 3fetRRR Rll ^1%R1R Rlt RRR1 fefedfel 1RT ^ FRFR Rllfe fell 311 TTRTRT f\ 

23. TRR R1R (SRR ^?R) 

SRR ^?R % TTRR 3^ Rli’ 3lfe fefe ^ RRR fell I 

Rife 3fefr3T3T feRlffe feR #1 3 T!Rk>TR #T RIRTRRW feT fe=R RRIR f\- 
(i) 15 ir 25 fe ft rri wfemi ft affer srr feR rr§tr ioo + ttr fei f\ 
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(ii) 25 Et #7 37ET P 3TTR Rp cePreI 3f pRR ERF PlT #7 TIITOdd 3^ 110+ TOtfT 3TTR EE THRIVE Pr 3T 
Pp-TOd Tldl'HaMTO itlsllt EFTO sfl 

PPt t-RTR: THRIVE PR3T #7 T7E 3f 140 E3T.TOT. #7 3TO Rl4-<i 1 f?lpTT Pt 90 33T.33T. #7 3TO FTRPTFTO PlT P RpTO 
3RRT TfRT RTpE Pt FR+ipciK P 3TRTOR RT RRR SfRT^ % RER 3f 3TEp TlPdR TTR cP £ EFTf Eft P RTpE 1% 
FR+flFEK P RTEdld 3f TPl RTEdld 3f TTp P ffEp fT RF P ETO RRRT RTpE 1% EETIeld 3f (OTORliyd+id) 3TTp #7 
TOTRE ERF PlT Pf TRET T|P ETTO t RT FHEE EERR Eft TOlPlTO (TO4PTO) pRTff f, tfT Raff RIRdi 3f FFR EE ETORf 3flT 
JJIcRl TOR TO ^Tf^ETT PTOIE (fETTRfR) P TOR sWT RtT TO P TOP ETpEI Pt afT 33=3flFETT #7 RRR pf RT 
R ftf #7 ETf 3f 3TPR3T pRTO pRE 3fftTOH Eft tf ETfRTI 

erf Ptt (ttorfte) tP to dfrro> 

PePr etr eP TOTOrofr (aqpfr jtaWrro) Ptet to fetotto (fk+Sf) fhPm tortt ePei Prfr fpro #7 etotor to 

REEFF #7 EFF Prf RTO TTOR TOR Rfr TfRT RlffRI ffP tFT TO TfFT tf ERcf P EF Pt fPfEETT 3Rp ETF PIPE Pt 
3TTTT3T Tl FTl Rlt Ptf-EFR pflPFR ffTOfff A TfP #7 ETp TO FT RET FTP Pf fT TOEFT 3RTT tRT ETpEI TOTO 3f fT Eff 

O ^ 

RTF FRT PPTRTOT pR P TRF P RTO3# #7 RFT P Pt TTO TOT Pt FTP PrP pRTTf TOT EfFP #7 RlF fT ETO TO FT FE 
3RR TOp RRp RTpEI FH^ TOTO TOft #T Eff TOT TOT RRTR TOT Tl TORRT RTf^E Rl1% FRT WTO^ TO TOlf IfRTE TOR TOT 
RTFT R Pi Top! I 

TOTfEfr TOT 3T1FTOT EF y^Rfr (El%3TR 3E&T) TOT FRT-FRT TOT RTO TORT ^ 3flT RR 3T1% 3TO 4)TOr-#E Tt2l)TTO)M toT !TO#7 ^' 
RRTTO TORT ^ ^ TOTO #7 TER R R^tl TOTO 3^ RRRR 200 3R.3R. 3R.75fT. ?RT Rtf TOTOfl ft 3ftT 3TT% ETR FR^ ^ 5ET 

PlTOlpfl TOTfT ^ FE# TOPlTO t-El^TO RRTf ^ TO fjRT TTR TO Elt TOT TOTRR f^TOT FiRT eR EF RlTdlPlTO £?R ETltRT eT, RR 
3flT FRT PTrorofl TRETOfr Rl FIR tRf^Rt RRTf eMTI IeTR TRT TO TETO 3ftT 3TRfl RRTF EE^ ET^T tRl^RT F^T E^T |f TfT 
RTO ETR: FT TOE RF TORTRlfplTO eR SRS’ TOE^T ?M 3TEltJ 3^ ft ^RT RTitR TORf1% TOTO #7 Rt TT3TR TOT FETE TUff 

#7 f^nr afrRTOifr firt eT ftt# W^t rrr Ftrfr eR R^t stIrtto efrtr TORfr TOEfr Rt toto 3^ Efr etrt Ptoih tot rto Ptrf 

#7 TOR ft I^TE f^TRT TOEI TO§fT-TO§fr TOTO 3^ T) eTRT PtoIRo) TO ETO PtftRR TRT TO t-RPRT RRTf EFlfr I" FTR PRp TO f 
RTRR TOrfT ^ RRT P^R TRT TO ER: ETOF FT TOTfT ^ ?TT Rh?<WlM’ ^ frfiR 3f RRTfT e^ TTTOTfT eTI 

24. Efrsrro #r reI^rP' 3f- 1 %e re 3tr #r §fr EfrsE #r REfr rtIeTe affr mUrijh ftrot 1 %rt tort RiilrE rr rTflroR Eft tot 
ftrrfr 33=3flFETT #7 3TR ^ TTTTTRpTTO TOE FETTT TTRTOT TOT ERT R^ Rf Eft FH^T TT3fr EFR3# #r Eff§E TOfRT 3ffr 3TR3fF 
(ETR#ft) #7 RTRTO fERF 3ffT RSERT Ef §fT f^?fE T7E TT RtF TOfRTI R^T Eft TOT 33=3flFER TOT JRTOtR % (JRI^toIbUE l) ft 
ffTETR, 3Pf1^R sfftTOR ff7F3fTT #7 Ttrot #7 3TRT7E ETE TTf EF 33=3flFETT Ef FR ?Rf ft TTTR %F EtftR TOT TTE7RT f \ FRTOT 
3RE7T 3fF (3T3TRRtf TOR ETR^fftTO f) % 3ffT Eft FR ^TT Ef 3fftTTR ft 1%RT ft?fER #7 ETTT af^RT, fRTTT#7 ETTT 

3TTERTR 3ffT ERfRTITRT # RftETE FTl afftETR ft?fER T^3Rt ERF RRT FTRfTT tTF TT3fR Rf §fT TO^iPetR ffEft (^RlfFfr 
EfTTOR) TOfRT 3ffT 3TE3ff ffEft sfftTOR Eft Ef afR tRT PR TO afftETR Eft TOT ‘ffTO RT ‘3TRffTF’ #T 3TRff3T TTR TO 
3TTtJTffR E^lfl ^T?f 3TETTT TO 33=3flFETT #7 Pe Eft #7 TTTfP TER 3EffRR FtRT TOpf R^f FTRTI aflEftf #7 E3RR Ef TT3TFR 
TOTP ft PE RF TOTff FT TTE7RT t f^> 33RftFETT Ef E7t I^FTT RE7 3TTERTR 3f Eff pE-fTE 3f RET TOE Rp TOR #7 
EffRT3TTET7E Ep fTpRT 33=3flFEIT 12 FTTT RT FB^ 3TPTO TTRR #T RafEp EFfT TOTfT t TTT 3TTEf 3TTORTt T7E fT RR RTO 
3TTETOR RfftR P7RT TORT RTpE ER RTO ft FREE ERR TOT R FT TOEI pTTff TftlTFt PpTRHT ERRRRfT TOT TE1RERT E3RTOEE 
ERRR TOTt ET ERp P RTpE fT 6 FTrff ft RIF 3TTHR E3TPE-EE #7 Pe 3R#T Pt fT TERRRT EffSTT P TOP RTpEI 


25. P3=RPfpR 3lPffTOR ETRf TO ^RTR pRT TORT RTpE : 


1. 

ETO TOM 3f EE7F 3TRET TOf EFTTER 
c£TTR EER RTRTER FTRTI 

^ fPbcH^ # Gl ^of 30 ^sIcH ^ clt % ^ m #7 

f?l k 1 ^Tl 

2. 

FTRf EERf A EFfER TOT ETRST Eft, 

Rp 1000 fr 4000 RTO P 30 RffR pTOpfT P EFTTER tPRTE RTO 

p[R3t RRTO (f^RffR EF) FEKI 

ETO RETT R5TR tl 

o o v 

p TO dTOpTOI dEI <<K-dTOTOTOI FMl ETOK TO TOIRl TO Pk 1 EME 1 
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3. 

tfiare arrerer retire re?re fi 
IfirerfiTre tfilre fifir 

(1) ure reR rererer ?t ^Fit reR ^ firerf^ire ^ f^- at 

3fWRfT STftTTT ^TT 3T^f|Tzr ^tToT ?FF2T Qftc’Ml [?^lrl 3T£TRo^ 

o 

sfrret greit A retire re arre re^ aj-j-fi^ciK'j rer arrererefr rer 

£ aratre Rtfire rei% are re A\A fir^r re^r ftrere 4(2) % aitfre 
f^rer ftire re rerere t\ 

(2) aret rerer A reTf^rere re uftre %?; $rA re amtrei 

(3) aret rerer A ^rer ?fi^ re arrereTfr rer aratrei 

4. 

cbM ^ k Jc h 3TtT ^/c{l«rj1 3TtT ^ 

(1) I^Rfr gre rere £ reirerere rer A gre aftr ^ rererag %f%€1 ^ 

JH-K.l^sfifclcl BR-rerre ^|c|U| 

reref ^re ?t ^re^ - rere ^ rere-re^re -^frere re^ - rere rerererg 

g)o) re c1 c h^Tl c Pl cire d U-c1 c tT^l c Pl t^loil ycEK <=^>I<h1 4i 

(2) afifr afrr ^ rereererg arefr# rere % fM amtre refii 

I^Rfr §fr rere # wi rea rere rer arsire ftre rerer grer rer 30 
ifgRre ?t re^ re % rerefr# reret % fAA gfirq-| 

5. 

regrl i?at rere <+im anrefitre ffirer 
rere/flre arrfistre ffirer rerer 

rerefr# rere rere % rerrerefr^T afre) rere % rerel % fir^r airerezjt 

^q- A aratrei 

6 

rere fir rerrefr fit pssl reretfr 
ffrerererarf (refift fifirfifit) reffre arrerer 
arefr fifre grrre fir affir rej?re 
rrrefoffir st§tt i 

(1) re^re rerre^ - #r Tftf^refirrer % arereir f^firre f^re rerem 

( 2 ) refir rearefr refire rerere arreirere f^rerere ?W re arFrerefr rer 
^ arrerrei 

7. 

retire affi/arrerer rerer rea (fifire) fir 
affir rer?re re?tr 

(1) iiRiH artr/arrere Tre rere #r aftfir reg?re retrere 

(2) refir anrere A arrerefUrea re#r?rre tonw ?t rel arrererefr rer tt 
arrerrei 

8. 

chio-l, o-||ch 3|fc dlc^l (^‘.‘QoT.ST.) % 

3T2JcJT 3iHo-] ^TT d^<J-K 

(1) ?irer arere airereRfr rere A arreure 

(2) ^re§^ arere airetrei 

9. 

atirefiffiflffl'H 

rerere rere # re?rrere ^ re anret?re % rerer rererere 30 tf^rew % 
3Fre ?W re refire 

10. 

<tiw, arrre arrereT ^ifi fi rererefi fire 

(1) refir rereirenre A remre re ?) At refirei 

(2) refr rearer A ?rere?a ?t rel arrefire 

11. 

o)o1(H h)(H1 

arrerepfr rere ^ arrefirei 


(re) rerafrrere ret atref reTrer rer arrere rereif rearer It affi aretr reire A ^firertr rere rertf refr t\ refir rerere # rrerer^r ?t 
cfr arerefr refran ot ftstrerer arenr #r rerefr reifirrei refir rerefi #r isHi«fl rer frerar sirere flare (anrelstre') re fitreffii 
re lr ?W)jhih £ ?t re#r ref jj-41c1cik rerr ?rer arrair re refire ulfiid reff flrre re rererrer sreref 1% reire # Hreitr 
resfi refit re ?ti Rifl^rei rerfUrerrfr % rerefirsfre % ffire re* rerere tf fifirefitfilre anrerefit ft anfit |f :- 

(re) arefifirrer retreat A ?rererrer/?rereTfit reft ?ti 

(re) arefr aire arrelf ?rrere ft |f rer reft affi arrelf re? rereiat fr ffiil arefit flat re argrfit fire refi ft re arft (arrelf re? 
ret jre firet fir ffirr rere?n retire) i 

(re) arefir retfit fir rererrere arrefi ft rer reft affi rrefit gref! firefit f rer reft rerer arereg fire re firefi firer f re refti 
(g) atr Az fir firfi firefir f re reft 
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(^r) ate mmm % m m# 

(15:) ate Frffrftem m# teteteltem ftem (ter )m muter % m m#i 

(ar) amte after, fto tete ter sidicid aftr ftemra ammr $■ m m# aftr amter teftem mte-tefte mm# mm te ftrcrrfr !f m 
^ti 

(FT) 3TT Tilt term# mm # 4)J1# fT m I 
(3T) te# oFJHdld #Tmn m F# S#T fT| 

(3) ante te# am m afnte tern# te fitenra ^ ^rr fatmte c^ten mam mr qmr ratei 

(s) ttgtt #te te ftemrm ^ ?T^t 

(F) ate Tift # 31 # (cbJ-qPtesld) TUT ^ m S#fl 

26. FFm mm #7# #T tes#T ## 3H7H<HI<HHI3TT FT TcTl mm#, te# mdFq ?l#fte TflSTOT te amiTT qq m# #nT all TT^rTT 
I - , te f#T T5T# FT ^.fgil'lJj|cf7| qfrSTtJT term 3#f 3<wf#clKl m tem dlOdl te# #§ffl# m-f^dltel qteSTT te 3T#m m te 
7TO3T #1#! Item andT fTl 

3J-#dclK # ?T#fteF q|J3dl te 5# te rm# RlterPI 3# (tented 3J-#dclK #T faterdl dteST! m# d#) te 3T?miT 

nr ftetem af#m #mi 

oisi te# q) c H flip) # ate imim-nr te am?n # site ftem armi *))"=!<*> ch qtesim ter arH^Pr rm tern tem qi#y fte amtetemr te 
atetem F&idi<#<F ^m# te mm q^te ter temramT $■ m m#i 

tester:- amtetemte ter temra# te an# $■ Ite aqmpm temaff te ftem 3 nter tej^di mr fteteram m# te ftem Pi mt-d mterm m 
#ftei tefimH m# te fenT 3# artem m# mr te# siff |r teEg ^rte trttt ter m tete ter ster ^ l^ter ter JTEter 
ter te 5 iraHT te teter ^ itthh Iter jtt httet te ^te # dB^ ?t 3 ttt ter tu<tk ^ 7 te tet te irmte qqi arteter ter $didd t 
TEFter |ri tern rnann 3s=tetefmr ter ieitt affinor tert te fteten atente ter mfrm te urn nr^te te te?r teht wlten n^n 
c^rte teflnFr tei te m?ite anfter n^te ter mtesu nr ftemr siff Item snrnri 

tete nrnr tert te tenter ter miter ter temrnn te nte te runm te mr te 3Ftetemr teflmr rnmn-qn ter nte ter ?tt rumn-qn 
qr 3TT 5 Tmr te ftenr nff Item mum rmrfte ante tetefter teflmnr teten^imr nr an?m nn tem siff Ite nf 
rnmn-qn ?tt rrmr te qte ttft te srm ^r Item nrn te Iter smtemr q^rte te ter temafr te ften teftemr terte srmn artenm terfter 
mrte arrtetem tern m w ten 

tetters terte ter ftetete 

teltenmr qfraim te mater^ter te fter ftemftefrter rram ter 3nter te> 

?nteftm teEmn (ftenterr) te fter arqrnn mrte mte rteFst te tetefter artetemte ter arm ater temrnmr (tete ter) ter ften temf^r 
rmter mfteni 

iteter tete nteten ter qfterm niterr te ante te fter term mr^n mum, Pterrte mt te ^rmitetete tteftt m fteteter qrftemTte 
(amtelte J i armtete) ter n?r mm# srtet te Iter ate tetf te# temnfr m ?ntef#r ^ddi (mfl# ^mteteter) sr# ^ Iterate n? - 3m 
tern te f#r arterm # m amte ar#m 5# ter temram #1 

nf mm mm^r te# miter Ite termrnr mr q’^m #tem te # amrr rnmm t fternm mtenm te after tefimra qtesn mr nm mrnn 
at?m fteramr mnrmr tern qmm mrmr ater am# ftetetem te artetemte te mrate te armrm 3i?m f# mr mrnm qte te?rm m 
arFmrfte# ter temrnr ti mrm # mF # #m mr ftem mm Ite nF n?m temrn ftemmr mrrmr tern ter temrnmr mr |r aftr 
aatetemr ter aratemm mrte ter mrniF am ftt te m# # an# mfter amte amte te# tern tern ft # term mm qftetemfte# te 
ftemmr <fkjk tern te mtrm qrm mm #1 

m#mr amtet^mr ter qfrsn te ftem te# te# mrnmr ter tefltera #t te mram te mm te mF#1#m tern armmi 
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3fT 33TflFFTT F-pFFfr/FFTFT F-[5dlofl 3fH TPlNi F-FF tedlofl (cldlPlT M) HFT -HglFT F-FF PfMI #7 TFT TT 
Pl-Thrl Pt FTM FTFT Tl FT FTFT % FTFT StFFF Tp TTFT FlFTI M JJ-41dclK #7 FTl Fit TT FTFT 3FT FFF 
FT ^ 5FTH TToTT Flf^T 1% FF SpFd Tp #7 f^PT Fpir ^ 2J7 3Ts?Tl 

rrfiTF srrt # ftrtt dilHoTiii fMt FTf^rn 

M 3F3TTT Tl FFp TTf 33=3flFFTT TTTTrft TTFT Tl P)4Pd #7 PPT FfMf TTTT f^TT FTFT ft P 3Ttt dtr TT 3TP 3R-41TK 
pT fM #7 TTFF Ad-d-TldvclK TT FHTT FT FT?! f| PFT TlfiTF FT# £ FT F7T# FHTf FT 3FTT iMd L d Mf F^T pFT FT 
FTFT $T 

M 3Tr3TTr £ FFT -ElfeTd Ftt TT FF PFTT FT 1% FTTT?T TTFT #7 PpT 33=#FFTT #7 FFpF FFTT Fp Fpt M£T-3Tt£r TTTTifr 
(rfflTH FT -HPTd) FTF ^T FT FTTfT el TFT J^ilPd Fft FFTF ?F 3TT?TF TT TFST fplt pFT FTFT W^TTI 

Pi 4 Pd TTftlTTlfr FFTF fF 33=jflFFTT TT Fit # TTF FfpT Pt fP 3^ Ttf FIMpd F^T I - FF TTOP ^T jfr FTF FT 

FT c^FT^T rfflTTF #7 FTF^ 3F cijRH TT 3TpFH #7 PpF T?^ A FFfUF TTpITTfr TFHF f I 

Ffe Ttf 33=#FFTT FFFFfr dtr FT 3TFTJF TTTT pFT 17 Hi ^TTF Mar # 3TFltJ TTTFTFFFFT T3T TT TF 73F 3T^ TT TF 
F^f FFfr FTf^TTI PtftFH 3TFltJ #7 FTF FT ^TTF TfTSTT #T FTT Hi M 33=3ftFFRt TT 3lk 3TFt #T 3TFltJ #7 f^TT 31FFFfT dtl 
aratJF Ftf®TF F F7T Plqf$d % f^TT 3F#T Ft^FFT #7 FFF 3^ FFFT t ?F Plqf$d-4l % f^F STFHF' f i^FT arf^rr 

FT ^ f^TFT oTTFT FlIflFI 

(F) 33=3tfFFTT FT FFF 3lk FTTW : 

3FFfr Tli%FF Tfr§TT FT T^ 3<wfld,clKl F7T Pid-<Hf?1 TQd 3Ff®F Fidfld FliflF 3ftT 37B% FTF F# |f FrTFT 
(flrFt?TF)TT FHTTSTT TTF^ FTpTI jfTEf FT FtF #, iPcH^d ^tcTTFSfl #T 3TlT 3F 33Tf[FFTT T7T f^TfTFT FT 
tFTF ^TT FT%TI 

1. 3TTFT oil h TF P'isl I 

<\ 

2. 3TTofl 3TTF 3llT FFF FFTF FcTTT 

o 

3. (T7) TFT 3TTT FtW.FFFT#, 3TF3ff, 3 TTFTpPt dddlR 3TTf§T 3^ £ f^fr Frf^ ^ FFpTT f PdTI 3#FF T7F ^FTT 

?T TF FtFT %\ ‘FT’ FT ‘F^t’ 3^ 37FT tJlPol F^T 37FT ‘FT’ # Ft FT 3F FTfrT TT FTF FFTTI 

(TT) TFT 3TTTT71 T§fT t)ft, FT-FT TT FT^ FTFT Ttf’ ^FF FTFT, Ff^TFT (^^TTF) TT FSFT FT $oi*1 ’itT TTFT, 
FT Tl T3F 3TTFT, FFT, fiTF #T ^TFlfT, ^fTTTt #T ^TFTfT, 3F3^T #7 2^, FFfcTFF TJ^HFlfftF F3TT |l 

<S «\ ' <\ j 

(F) TFT ^Ffr Mr Ttf ^TFlfr FT ^TFFT, PlF% TTFF ?RFT TT pft tM TTT FT 3ffT 3FTT TtflTF FT fPtF 
FFTF Pqi FFT FT, jrf’ FT ? 


4. TFT 3TTTTT 3TpTT TTF FT PrfT ^Ft TTFF Tl PrfT PFF #T 3TtfrTFT (fMM') |f ? 

5. 3lM TftFR % FFtr A Pld-odPlPad SFtF 

1 

2 

3 

4 

5 

6 

7 

8 

Ffc PFT 
ofli^d FT 
Fl 3FP1 
3TTF 3ftT 

<Hr^ % 

c o 

F3TF 

PfFT # 
3TTF 3ftT 

<Hr i l 

c o 

TTFF 

3TTTP i<iir1o) 

§nf oTl^d f 

3F7£r 3TTF 

O 

NX 

STTTp i<iir1o) 

jttfft #r 

3TTF FT f4t! 

CO o 

Ff^T -nidi 

ofll^d FT Fl, 
3FP1 3TTF 

O 

<Hc^ ^ 

c o 

F3TF 

3TTFT 

3TTF 3ftT 

3TTF TT 

C O 

TTFF 

3TTT#T 

Pdoil FF^T 
oTli^d I? 

3TTT#T PdoTl 
Fpoil $T 3icF 

FT F#T t, 

3TK '{■cl 1 '{-^ ,i l 

3TFFFT 

(?, i<r1cp| 3TRT 

TTFF 

altr '{■ci i '{-^ 

3m 

o 

•v\ 

3<ricp| 3 m 

o 

afhr -Hr^ *r 

TTFF 

^-cj i 

ararm 

afK '{■ci i '{-^'ii 

3TFFFT 










6. FH^T tM PTfr TtflTF FTt ^ 3TTT#T TfTFT #T % ? 
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7. Fft TOT FT 3TOT ftt A Ft eft TOTF 1% ItTTT TtFT/1%3T TTFratf % FTMT TO qfTW # 2fT? 

8. H'TlSTT pIo) TIcHI FlfttFrU F>t<T 21T ? 

9. FM 3itT FTFT TffiTO Fit g3TT ? 

10. 3)1Dto Fit # qfrarr ft mRuhjh ^ amFtr ftott tot ft tomt totftt sttrjt fti 

i i . fft topI ftCbfFFF Trtfr ft Tittr FRTf t ft/R^t 

Fft ft, 

FM: TtTOTO'Tt . 

FM? ^Tf Tlttr #1 5IW FT FTOt F^ 

12. iM^Fd TT§fT 3TOT #fr BFfrdJH dW+l{l TOT f^^TTT % TOTO TO FF TT^T f TOT ?f 3T931 FFT7T tt Ff f^Tt 
TTFFT Tt # Ft 15*9 FT %?fr TTFTT dlH+l{l FIT TORI #7 f^HT TOT #7 TOdtH ftTTfr 3fT 3Hilldi|HI TOfT dK'dll 

c\ ' C O <\ 

3ftT +H<TK #7 TOdJ'ld PlFiFVT % f?M TOlTO 37TFT FTllFTf FT §TRiT FFTI Fjtt TOdlO F ftTTfr 3TOFTO1 TT^TT 
F7T R^mill F^f oTK'JII I 3tt tlFIFTd #7 FtTTF 1%?fr §fT TOF trfT FTlf oTTFFTfT t 1% ^ FTtf FR7T TOFT tt 

t ft ftTrfr HFTrrrt toft ftt Rtoft t ht #fr ttfej tf ftt ft diujfl i 

3J-4lFdK #7 FTRTSTT 

Ttfr TOf^Fftt it FTTOIT 
Fit tr tofst 


WT-1 

(33=3flFFTT FT FT3T) # Fl-flft* TfTaTT #T irfiTOr Fit #T fitter 


TOTTTO 1FFTTT 

3TTT3T TOTTTO 

TOM 

FTTOT 

TORT 3ftTO 

3TtFT 

clolo-l 

TO (TOT TOTT FR) 


clolo-l 

3^ FIR 3=1 J3TT FTtf MUddd 



dlM3Hld 


TOfr FT llr . 




'■ 971 TOT T#F3t TO 

<\ 

ii. H^l 3TRT i^So} H’i 

<\ 

2 . TOFT > FTtf FTFtr 4 tFTtl 

3. sir :- 

(1) FTi? 4l3TTtr 

(2) TcM 


(3) TOT FlFTF FT fIf FT.1t. FT.st. 

(4) Fi^F #7 &1F (>fiTO 3TTF7 ftaTF) FT. If. FT.st. 

(5) TOTTT # TOT FT.1t. FT.If. 


(6) Ff^F rftSTFHT (f^TTO Fl^Ftr) 
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(7) f^fcTJT +iJlcHoH <£t illdi|HI 


•cf^C <ST cfr^i^ldl 

SRp % f%RT 

R?3t Tl 

r?tt # ttst nts Phiisibh 

^T # RoR 

SfA 




4TA 



Hid H3R 

5lA. 




4TA 



^TfWRffSBTT 

5jA 



(czraR) 

gHA. 




3R . 

4. TIRT Pi t) SET TToToTT 

O 

S^RTT chloi 4141 chl«r| 

5. nftRTT 21TfTIf5 

6. stint # 

7. nr Phuh)- tt sntltH Ttraw trP rt ttrt % anfr P fatfr Trewram rt thi tw t\ ^ thi 

frtt % nt sww ri rh sntTi i - 

8. nr (?RRR<t?w pRen) 

(4T) fsnr 3ik arrf^T^r ntp (jrnfPnr stRR) 

ntp (fe) : 
iri’ $P nr 

25 ST RStPT oTTp #T SSI 
<+>eiiy olio) t; 2 ft 1 set 

(S) SHR it?R PfdlPch rfiilEdiPct. 

9. 3SR ('te) FRl TR?t TTFRTHT I^Psi 

(s) sisrr ni(W trri : Pur, Purfr, s£, strr 

(S) TRTTT9T 3R1SR 

10. nf^Fi nr (r£tt Ru-en) nPsr nr jhmP<*> 

SI TI#hT 

11. iM nr (Hi Si 41 dl PddJH) 

Tiff 3RRTRRTTT 

12. ohjhbji nr (^Pfrarftnfr Rr-6h) 
eii^IPh sfiftslPH 3rrf§r si sif tt#ri: 
nr nfran:- 

«s 


(S) %7TT fitSTf RgHl (t 
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( 13 ) 3tf§lH RTRF 
(R) L.V4RR 
(F) ?TFFR 

(5) ftrrrt 

(f) fUrifft (Utrt) 

13. FFT 3T9F?ff #T FFTT2F H t# FTlf FTH % Q-h 4> FTRF FF 3F TlFT % FrIcFI FTT TTSTaTrTT £ PfIf FRTl % 3TFHF 

FT RFFTT t fsRT TlFT % fpTT off 3RF?f t\ 

ftcquH:- JHfflHI 3T3-F2f1 #T F3TT H Fft FF HT^TT oTTelT t 1% FF 3RT TIFF FRF B L dls? FT FH^ Trf^FF 3RrfH Tl 
F^FTfT % HT raPlFJH 9 #T 3TRFR" 3Tt 3RFRfr rffc FT 3TT 3ETHF FlftH FR ftFT RK'dll I 

14. (FT) 3T§--RSjt FTT ftRT TlFT #T f^R FFTRSF RUFF ftTFT FFT ft 3flR FF 3TRi1 Fk^FFT r 1 FFFRT RFT Pl-idl PfIf 
FR=) tr TpIR F3t RFTTT ll FRF HI-41 FFT t jftR 371 1%RT TIFT % TpRT 3TFRF c5FTTFT FFT tl 

15. FFT 3FF^it f^TRF TfFT #T FRf tl 

ftHHuji-i > sfri Pu-HPf^d tHr -Mift t) tt ftRfr rft t) 3RRfr f^Rjfr ft^nt ft^i 

(i) FRF 


(ii) . #T FTTFF 3TFRF 

(iii) . #T FTRTF 3R=FRfr FR Tl 3TFRF 


fi L Huf)-| | 3T§-F2jt FTT FFF RFRlt RTF F^T |T| F^ FTRF TT iH^Fd RTF RPdR F^t FT F# ft jftR FF FFF RFRlt RTF 
# Hr 1£ 3Tp RR P^R tl 

FFTR : 

ftRTFT : FHFaR" 

3FFF/FFTF/FFFF 
TfflFRT Fit # TTlFT 


FRF -II 

3T3F2f1 FTT FTFF/FrRFT 


1. 3TRFT FRT (Ft 3RFR1 11) 

3TFFTFTFT TRsFT 

O 

3T3-F3f1 tr FFRTSR" 

3lH 3 hPfP Ii ftttrfr ftrt 

Fit #T 3T«FF tr FFdraR" 


slltFTF Fit FFTRT §RT RTRFT 

ItRRTtI :- Fit 3T§-F2f1 #T f^F RFFt RTF #T FFF PtFRPlTtH tUf •‘SMIfI H ll ftRfr FFT H 3TRTt ItRRofr ftFTTt FT^I 


3T3-F211 FTT RTF 

(i) fIjf . 
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(ii) araftm m aTRT . 

(iii) 3TF3TRfT TN ft amlm m TTRT 


T2JW : 


3TS^TST 

7^77 

7FRT 

fti #r ftiFT 


F7 Tfran % arrair m Iftm % fftr §rft ^tt t^t ^ anftr ftfty ft ftfaftm fftmm 
i. mftftr ^diPi* Tftsiw 

c\ 

(1) aftldlR-Warntfachted). TTlii|<HT5cU 7JTF-T1 

(an) Pi-ftan % fftft lift jpt 3 j- 4 i<}cik 1 ftr sfr gft # araltJ % fftr ftftftan m tf^i fhui anr?^ fttft tt tf 

3raftJ STFTft 3ft oTT TPTlft ft 

(ia) afftftaa araitj % aftm ^j-j-Ti^cik aft afftam aftr f^raroT aa ftaa fttft arr amir f^t aftr ftftr aftan mu 
aftarta am amft ftfft aft nam arftlaaft Fam fciiftd fftm ami 


(7) JlKifta 3Hc|dlPl4i TT#aTaT ft ftftftfftl ^dddld 


sF.ft. 

oTW aft aF' aa oTW 

ft?ftfftH ^dddld 

ftfftam ftaTT 

1. 

Jrftwfftai 

t\ 

7.56,100-1,77,500 

10 

2. 

^SoiiPlai 

<s 

7.67,700-2,08,700 

11 

3. 

arftram aiftanfftar 

«\ 

7.78,800-2,09,200 

12 

4. 

ffttaiai (§ftft.) 

7.1,18,500-2,14,100 

13 

5. 

3T BFrfftft?W(3ftft.) 

7.1,44,200-2,18,200 

14 

6. 

37TT 3TFliftft?TaT(§lfft.) 

7.1,82,200-2,24,100 

15 


sF.ft. 

aim aft aa' an am 

ft?ftftlH ftdddld 

ftfftam ftmr 

1. 

smtfftaftft^ 

<\ " 

7.56,100-1,77,500 

10 

2. 

afftm §mtfftaftfta 

f\ ' 

7.67,700-2,08,700 

11 

3. 

artftsm sratfftaftft^ 

f\ •* 

7.78,800-2,09,200 

12 

4. 

ffttaiai (smtfftftr) 

7.1,18,500-2,14,100 

13 

5. 

3T BFrfftft?m (snftfftftr) 

7.1,44,200-2,18,200 

14 

6. 

31BT BFriftft?!^ (wfttfftftft) 

7.1,82,200-2,24,100 

15 
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E7.R. 

rtr er ef qrr rtr 

R?MtlR ^RRRTR 

tIPer eier 

1. 

trtehPf 

E. 56,100-1,77,500 

10 

2. 

Ep’SR TRTEHf^F 

E.67,700-2,08,700 

ii 

3. 

31tfr§ER TRTERPf 

E.78,800-2,09,200 

12 

4. 

Pt^?TE7 (TRIER) 

E.1,18,500-2,14,100 

13 

5. 

3E - HFTPf^EE7(THTEH) 

E.1,44,200-2,18,200 

14 


(e) rtek hhe-hre qr H?MtjR Pfte jet Rrff PterI % 3trhit qrrr % i^Rdi M ^ mciVrPi #r HiEJfri 


(5) eIrt 3ftr strette ret #r r^t ?Wr nr rtetr s^ri hhe-hre qr 3TT?Mt)R hr PehI ret RiI^h tirt 
3TftJf^3T3=rt # iPTH^d fl 

(e) htetr srutt hhe-hre qr 3TT?rrft)R htrire Rf^E PrftJ (#7^zr ttrte) PrEHTRTfr £ 3pRfrtR ?e# #7 stehtt 
R f^E f^ftj ?r^ rtr itofri 

{U) RKcflE HctqrPEF EfSTE % H§fr 3Tft)ElUEi E7T REE £ ET REE % ERE qTRt RTTHT EE W31 fl| 

2. ERR si)^ 

<\ 

3dlP)E (EpD6 HRRj5d|.41), HHjT ‘R7’ 


(qr) PfEfqE % PPr r?1 re 33Rffentt ett tit e^ # 3tePt % Pie qft^tw qr tf^i fteti 3tte?ee7 fP- et rf 3tePt 



EFlf 3ft oTT RETcfl tl 



(®) 

#77F^TR RRR Rlt P^tf^R ^RRRTR 

<\ 



sF.r. 

RTRATRRTR 

R?frftjR ^RRRTR 

t)Per ^rr 

1. 

3eiPe (rtPi^r rrrJ^ri^I) 

E.56,100-1,77,500 

10 

2. 

3eiPe Tfr (Rf^R RRRf^RTTfr) 

E.67,700-2,08,700 

11 

3. 

^ETTPrqr ^1 

E.78,800-2,09,200 

12 

4. 

&)^lq P^?rq7 

E.1,18,500-2,14,100 

13 

5. 

RRRE 

E.1,44,200-2,18,200 

14 

6. 

3TtE§T 

E.1,82,200-2,24,100 

15 


(qr) TRE7R FERT RHE-RHE qT H?MtlE 1%E RE Epf PIEHT #7 31HHR EFT #7 3ERET M £ MFVdPl # RTE^fTI 

(te) 3et 3ftr steette ret ^tr # e^ e^t FRfr et tretr sfRTR rhe-rhe qr 3TT?rrftlE hr PierI ret Ri^h tTrt 
3TPlPlEHl ?T if^df^d f\ 

(R) TRE7R RRT7T RHE-RHE ET 3R?frft)R RTHTHE Hf^E f^flj (#^Rr ^RTE) pTEHTRpit # ipTHf^d ?TRt #7 3TRRR- 

nf^E PrPr # ?icr rtr frIIi 

(H) ^TH^TE HER Eft #7 R3?T 3lPlq>lRql RTT ERR ET ERR % RIFT q>l4 ERHT ER RE7RT 

E7?fFT EH. HTEE7 
P)<iEE7 
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MINISTRY OF COMMERCE & INDUSTRY 
(DEPARTMENT OF COMMERCE) 

New Delhi, the 15th December 2016 

RESOLUTION 

No. 9/11/2014-FT(EA).—The Government of India has decided to constitute an Inter-Ministrial Committee (IMC) 
for administering the Project Development Fund (PDF), which has been set up to facilitate Indian investments in Combodia, 
Laos, Myanmar and Vietnam (CLMV) countries. 

2.1 The Composition of the IMC for PDF shall be as under 

a. Secretary, Department of Commerce [Chair] 

b. Additional Secretary & Financial Adviser, Department of Commerce 

c. Joint Secretary, Ministry of External Affairs 

d. Joint Secretary, Department of Economic Affairs 

e. Joint Secretary, Department of Financial Services 

f. Joint Secretary, Department of Commerce [Member Secretary] 

g. Chairman and Managing Director, Exim Bank 

2.2 The IMC may co-opt other members as may be desired necessary and also constitute Sub-committee, as and 
when required for ensuring the mandate given to the IMC. The IMC shall meet as and when required, subject to a minimum 
of once in a year. 

3. The Functions of IMC would be as follows :- 

(i) Approval of Strategic directions and lending/investments out of the PDF and the mode of such 
investments. 

(ii) Approval of expenses as may be required for creation of projects/activities supported under PDF. 

(iii) Decisions on investment of surplus funds of PDF. 

(iv) Approval of the sale of SPV/Assets set up by funding through PDF. 

(v) Monitoring of physical and financial progress of projects. 

(vi) Approval of annual expenditure plan of PDF submitted by Exim Bank. 

(vii) Amendment and modification of the guidelines for PDF. 

(viii) Any other function required in exercise of regulations of the PDF. 

4. (a) The Department of Comerce will be the Competent Authority to make suitable changes in the 

composition of the IMC as and when considered necessary or expedient. 

(b) Exim Bank shall provide the Secretarial support to the IMC. 

ALI R. RIZVI 
Joint Secretary 

ORDER 

ORDERED that a copy of the Resolution be communicated to the Members of the IMC. 

ORDERED that the Resolution be published in the Gazette of India for general information. 

ORDERED also that a copy of the Resolution be communicated to Ministries/Departments of the Government of 
India. 

N. RAMAKRISHNAN 
Deputy Secretary 
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MINISTRY OF MINES 
New Delhi, the 8th February 2017 

COMBINED GEO-SCIENTIST AND GEOLOGIST EXAMINATION, 2017 

No.4/5/2016-M.II—The rules for the open competitive examination to be held by the Union Public Service 
Commission for the purpose of filling vacancies of Geologists, Geophysicist and Chemists [JTS Entry Grade Group ‘A’ duty 
post] of Geological Survey of India and Jr. Hydrogeologists (Scientist B), Group A, Ministry of Water Resources published 
hereby for general information 

(1) Category I 

The details of posts in the Geological Survey of India, an Attached Office of Ministry of Mines, Govt, of India to be filled-up 
through this Examination, are as follows: 

Name of the Post: Geologist, Geophysicist and Chemist 

Group : Group ‘A’ 

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500 
Service : (i) Ministry of Mines, Central Geological Service 
Group ‘A’ Rules, 2010 

(ii) Geological Survey of India Geophysical Service 
Group ‘A’ Rules, 2013 

(iii) Geological Survey of India Chemical Service 
Group ‘A’ Rules 2013 

Category II 

The details of posts, in the Central Ground Water Board, a subordinate office of Ministry of Water Resources, Govt, of India, 
to be filled up through this Examination, are as follows: 

Name of the Post: Jr. Hydrogeologists (Scientist B), 

Group : Group ‘A’ 

Pay Scale : Level 10 of Pay Matrix : Rs.56,100-1,77,500 
Service : Central Ground Water Board, Central Water Services 

(2) A candidate may compete for any one or both the categories of posts for which he is eligible in terms of the Rules. 
A candidate who qualifies for both the categories of posts on the result of the written part of the examination will be required 
to indicate clearly in the Detailed Application Form the categories of posts for which he wishes to be considered in the order 
of preference so that having regard to his rank in order of merit, due consideration can be given to his preference when 
making appointment. 

N.B: (i) No request for making subsequent addition/alteration in the details indicated by a candidate in his Detailed 
Application Form will be entertained by the Commission. 

N.B: (ii The selection of candidates for the posts of Geologist, Geophysicist and Chemist in GSI Jr. Hydrogeologists 
(Scientist B), Group A Ministry of Water Resources shall be strictly in with their merit position in each category and number 
of vacancies separately. 

(3) The approximate number of vacancies to be filled on the basis of results of above Geologist, Geophysicist and Chemist 
Examination in GSI, Ministry of Mines and Jr. Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Mines and Jr. 
Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources will be specified in the Notice issued by the 
Commission. Reservation of vacancies among the vacancies of Geologist, Geophysicist and Chemist in GSI and Jr. 
Hydrogeologists (Scientist B), Group A, in CGWB, Ministry of Water Resources reported/notified to be filled through above 
Examination, for candidates belonging to the Scheduled Castes, Scheduled Tribes, Other Backward Classes and Physically 
Handicapped persons will be made as per Govt, of India rules & regulation in force. 

(4) Appointment of the selected candidates based on the results of the above examination will be made initially on 
temporary basis. 

(5) The examination will be conducted by the Union Public Service Commission in the manner in Appendix -1 to these 
Rules. 
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(6) The dates on which and the places at which the examination will be held shall be fixed by the UPSC (herein after 
referred as Commission) 

(7) A candidate must be either: 

(a) a citizen of India, or 

(b) a subject of Nepal or 

(c) a subject of Bhutan, or 

(d) a Tibetan refugee who came over to India, before the 1st January, 1962, with the intention of settling in India, or 

(e) a person of Indian origin who has migrated from Pakistan, Burma, Sri Lanka, East African countries Kenya, Uganda, the 
United Republic of Tanzania, Zambia, Malawi, Zaire and Ethiopia or Vietnam with the intention of Permanently settling in 
India. 

Provided that a candidate belonging to categories (b), (c), (d) and (e) above shall be a person in whose favour a certificate of 
eligibility has been issued by the Government of India. 

A candidate in whose case a certificate of eligibility is necessary may be admitted to the examination but the offer of 
appointment may be given only after the necessary eligibility certificate has been issued to him by the Government of India. 

(8) Age limit: 

(a) For Geologist and Geophysicist and Chemist (Group ‘A’) in the Geological Survey of India, an attached office of 
Ministry of Mines, Government of India: A candidate must have attained the age of 21 years and must not have attained the 
age of 32 years on the first day of the month of January of the year in which the Examination is to be held fi.e. as on 1st 
January, 2017] i.e. he/ she must have been born not earlier than 2nd January, 1985 and not later than 1st January 1996. 

(b) Jr. Hydrogeologists (Scientist B), Group A, in Central Ground Water Board, Ministry of Water Resources: A 
candidate must have attained the age of 21 years and must not have attained the age of 35 years on the first day of the month 
of January of the year in which the Examination is to be held [i.e. as on 1st January, 2017] i.e. he/she must have been born 
not earlier than 2 nd January, 1982 and not later than 1 st January 1996. 

N.B: Candidates should ensure that they meet the age eligibility criteria for the post mentioned for which they are applying. 

(c) The upper age limit will be relaxable up to a maximum of seven years in the case of Government servants, if they are 
employed in a Department mentioned in Column-I below and apply for the corresponding post(s) mentioned in Column-II. 


Column -1 


Column - II 

Geological 

(i) 

Geologist Group ‘A’ 

Survey of India 

(ii) 

Geophysicist Group ‘A’ 


(iii) 

Chemist Group ‘A’ 

Central Ground 
Water Board 

(i) 

Jr.Hydrogeologist, Gr. A 


(d) The upper age limits prescribed above will be further relaxable: 

(i) Up to a maximum of five years if a candidate belongs to a Scheduled Caste or a Scheduled Tribe. 

(ii) Up to a maximum of three years in the case of candidates belonging to Other Backward Classes who are eligible to avail 
of reservation applicable to such candidates. 

(iii) Up to a maximum of five years, if a candidate had ordinarily been domiciled in the State of Jammu & Kashmir during 

the period from the 1st January, 1980 to 31st day of December, 1989. 

(iv) Up to a maximum of three years in the case of Defence Services personnel disabled in operations during hostilities with 

any foreign country or in a disturbed area and released as a consequence thereof. 

(v) upto a maximum of five years in the case of Ex-servicemen including Commissioned Officers and ECOs/SSCOs who 
have rendered at least five years of Military Service as on 1st January, 2017 and have been released (i) on completion of 
assignment including those whose assignment is due to be completed within one year from 1st January, 2017 otherwise than 
by way of dismissal of discharge on account of misconduct or inefficiency or (ii) on account of physical disability 
attributable to Military Service or (iii) on invalidment. 
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(vi) upto a maximum of 5 years in the case of ECOs/SSCOs who have completed an initial period of assignment of 5 years of 
Military Service as on 1st January, 2017 and whose assignment has been extended beyond 5 years and in whose case the 
Ministry of Defence issues a certificate that they can apply for civil employment and that they will be released on 3 months’ 
notice on selection from the date of receipt of offer of appointment. 

(vii) Up to a maximum of 10 years in the case of blind, deaf-mute and Orthopedically disabled persons. 

Note I: Candidates belonging to the Scheduled Castes and the Scheduled Tribes and the Other Backward Classes who are 
also covered under any other clauses of Rule 8 (d) above, viz. those coming under the category of Ex-servicemen, persons 
domiciled in the state ofJ & K, physically handicapped etc. will be eligible for grant of cumulative age-relaxation under both 
the categories. 

Note II: The term ex-servicemen will apply to the persons who are defined as ex-servicemen in the Ex-Servicemen (Re¬ 
employment in Civil Services and Posts) Rules, 1979, as amended from time to time. 

Note III: The age concession under Rule 8(d) (v) and (vi) will not be admissible to Ex-Servicemen and Commissioned 
Officers including ECOs/SSCOs who are released on their own request. 

Note IV: Notwithstanding the provision of age-relaxation under Rule 8(d)(vii) above, a physically handicapped candidate 
will be considered to be eligible for appointment only if he/she (after such physical examination as the Government of 
appointing authority, as the case may be may prescribe) is found to satisfy the requirements of physical and medical 
standards for the concerned Services/Posts to be allocated to the physically disabled candidates by the Government. 

SAVE AS PROVIDED ABOVE THE AGE LIMITS PRESCRIBED CAN IN NO CASE BE RELAXED 

The date of birth accepted by the Commission is that entered in the Matriculation or Secondary School Leaving Certificate or 
in a certificate recognized by an Indian University as equivalent to Matriculation or in an extract from a Register of 
Matriculates maintained by a University which extract must be certified by the proper authority of the University or in the 
Higher Secondary or an equivalent examination certificate. 

No other document relating to age like horoscopes, affidavits, birth extracts from Municipal Corporation Service records and 
the like will be accepted. 

The expression Matriculation Higher Secondary Examination Certificates in this part of the instructions include the 
alternative certificates mentioned above. 

Note 1: Candidates should note that only the date of birth as recorded in the Matriculation Secondary Examination Certificate 
or an equivalent certificate on the date of submission of application will be accepted by the Commission and no subsequent 
request for its change will be considered or granted. 

Note 2: Candidates should also note that once a date of birth has been claimed by them and entered in the records of the 
Commission for the purpose of admission to an Examination, no change will be allowed subsequently (or at any other 
Examination of the Commission) on any ground whatsoever. 

N.B: (i) The candidature of a person who is admitted to the examination under the age concession mentioned in Rule 8(c) 
above, shall be cancelled, if after submitting his application, he resigns from service or his sendees are terminated by his 
department/office, either before or after taking the examination. He will, however, continue to be eligible if he is retrenched 
from the sendee or post after submitting the application. 

(ii) A candidate who, after submitting his application to his department is transferred to other department/office will be 
eligible to compete under departmental age concession for the post(s) for which he would have been eligible, but for his 
transfer, provided his application, duly recommended has been forwarded by his parent Department. 

(9) Minimum Educational Qualification 

A candidate must have: 

(i) For Geologists Gr ‘A’ in Geological Survey of India 

Master’s degree in Geological Science or Geology or Applied Geology or Geo- Exploration or Mineral Exploration or 
Engineering Geology or Marine Geology or Earth Science and Resource Management or Oceanography and Coastal Areas 
Studies or Petroleum Geosciences or Petroleum exploration or Geochemistry or Geological Technology or Geophysical 
Technology from a University incorporated by an Act of the Central or State Legislature in India or an educational institution 
established by an Act of Parliament or declared to be deemed university under section 3 of the University Grants 
Commission Act, 1956 (3 of 1956) i.e. recognized University. 
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(ii) For Geophysicists Gr ‘A’ in Geological Survey of India 

M.Sc. in Physics or Applied Physics or M.Sc. (Geophysics) or Integrated M.Sc. (Exploration Geophysics) or M.Sc (Applied 
Geophysics) or M.Sc. (Marine Geophysics) or M.Sc. (Tech.) (Applied Geophysics) from a University incorporated by an Act 
of Parliament or State Legislature in India or other educational institutes established by an Act of the Parliament or declared 
to be deemed universities under the University Grants Commission Act, 1956. 

(iii) For Chemists Gr ‘A’ in Geological Survey of India 

M. Sc. in Chemistry or Applied Chemistry or Analytical Chemistry from a University incorporated by an Act of Parliament 
or State Legislature or other educational Institutes established by an Act of the Parliament or declared to be deemed 
Universities under section 3 of the University Grants Commission Act, 1956 i.e. recognized University. 

(iv) For Junior Hydrogeologists (Scientist 'B'), Group 'A' in C.G.W. B. 

(a) Master's degree in Geology or Applied Geology or Marine Geology from a University incorporated by an Act of the 
Central or State Legislature in India or other educational Institutes established by an act of Parliament or declared to be 
deemed as Universities under Section 3 of the University Grants Commission Act, 1956; or 

(b) Master's degree in Hydrogeology from a recognized University. 

Note: Masters’ degree in the respective discipline means the post graduate degree of minimum two years duration after 
graduation from a recognized university in the respective discipline, whether be it integrated course or otherwise. 

(a) Candidates who have appeared at the final examination of the minimum educational qualification specified in clause (i) to 
(iv) of this paragraph, passing of which shall render them eligible to appear at the relevant year Examination, but have not 
been informed of the result may also apply for admission to the Examination and in such case his or her admission to the 
relevant year Examination shall be provisional and subject to obtaining minimum educational qualification specified in 
clause (i) to (iv) of this paragraph, (b) In exceptional cases the Commission may treat a candidate who has not any of the 
qualifications prescribed in this rule, as educationally qualified provided that he has passed examinations conducted by other 
institutions, the standard of which in the opinion of the Commission, justifies his admission to the examination. 

(c) A candidate who is otherwise qualified but who possess the Master’s degree from a foreign University approved by the 
Government may also apply for the Examination. 

(10) Candidates must pay the fee prescribed in the Commission’s Notice. 

(11) All candidates in Government service, whether in a permanent or in temporary capacity or as work-charged employees, 
other than casual or daily rated employees or those serving under Public Enterprises will be required to submit an 
undertaking that they have informed in writing to their Head of Office/Department that they have applied for the above 
examination. 

Candidates should note that in case of a communication is received from their employer by the Commission within 30 days 
from the last date of receipt of application in the Commission for the relevant year examination withholding permission to the 
candidates applying for appearing at the examination, their application will be liable to be rejected/ candidature will be liable 
to be cancelled. 

(12) The decision of the Commission with regard to the acceptance of the application of a candidate for the examination and 
his eligibility or otherwise for admission to the examination shall be final. 

The candidates applying for the examination should ensure that they fulfill all the eligibility conditions for admission to the 
Examination. Their admission at all the stages of examination for which they are admitted by the Commission, viz Written 
Examination and interview/Personality Test will be purely provisional, subject to their satisfying the prescribed eligibility 
conditions, if on verification at any time before or after the Written Examination or Interview/ Personality Test it is found 
that they do not fulfill any of eligibility conditions, their candidature for the examination will be cancelled by the 
Commission. 

(13) No candidate shall be admitted to the examination unless he holds a certificate of admission from the Commission. 

(14) A candidate who is or has been declared by the Commission to be guilty of - 

(i) Obtaining support for his candidature by any means, or 

(ii) Impersonating, or 

(iii) Procuring impersonation by any person; or 

(iv) Submitting fabricated documents or documents which have been tampered with; or 

(v) Making statements which are incorrect or false, or suppressing material information; or 
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(vi) Resorting to any other irregular or improper means in connection with his candidature for the examination; or 

(vii) Using unfair means during the examination; or 

(viii) Writing irrelevant matter, including obscene language or pornographic matter, in the script(s); or 

(ix) Misbehaving in any other manner in the examination hall; or 

(x) Harassing or doing bodily harm to the staff employed by the Commission for the conduct of their examination, or 

(xi) Being in possession of or using mobile phone, pager, bluetooth or any electronic equipment or device or any other 
equipment capable of being used as a communication device during the examination or 

(xii) Violating any of the instructions issued to the candidates alongwith their Admission Certificates permitting them to take 
the examination; or 

(xiii) Attempting to commit or as the case may be, abetting the Commission of all or any of the acts specified in the foregoing 
clauses, may in addition to rendering himself liable to criminal prosecution - 

(a) To be disqualified by the Commission from the examination for which he is a candidate, and or 

(b) To be debarred either permanently or for a specified period 

(i) By the Commission from any examination or selection held by them, 

(ii) By the Central Government from any employment under them; and 

(c) If he is already in service under Government, to disciplinary action under the appropriate rules 
Provided that no penalty under this rule shall be imposed except after- 

(i) Giving the candidate an opportunity of making such representation in writing as he may wish to make in that 
behalf, and 

(ii) Taking the representation, if any, submitted by the candidate within the period allowed to him into 
consideration. 

(15) Candidates who obtain such minimum qualifying marks in the written examination as may be fixed by the Commission 
in their discretion shall be summoned by them for an interview/ personality test. 

Provided that candidates belonging to the Scheduled Caste /Scheduled Tribes or Other Backward Classes may be 
summoned for a personality test by the Commission by applying relaxed standards if the Commission is of the opinion that 
sufficient number of candidates from these communities are not likely to be summoned for a personality test on the basis of 
the general standard in order to fill up the vacancies reserved for them. 

(16) (i) After the interview the candidates will be arranged by the Commission in the order of merit as disclosed by the 
aggregate marks finally awarded to each candidate. Thereafter, the Commission shall, for the purpose of recommending 
candidates against unreserved vacancies, fix a qualifying mark (hereinafter referred to as general qualifying standard) with 
reference to the number of unreserved vacancies to be filled up on the basis of the relevant year of examination. For the 
purpose of recommending reserved category candidates belonging to the Scheduled Castes, the Scheduled Tribes and Other 
Backward Classes against reserved vacancies, the Commission may relax the general qualifying standard with reference to 
number of reserved vacancies to be filled up in each of these categories on the basis of the relevant year of examination. 

Provided that the candidates belonging to the Scheduled Castes, Scheduled Tribes and the Other Backward Classes 
who have not availed themselves of any of the concessions or relaxations in the eligibility or the selection criteria, at any 
stage of the examination and who after taking into account the general qualifying standards are found fit for 
recommendations by the Commission shall not be recommended against the vacancies reserved for the Scheduled Castes, the 
Scheduled Tribes and Other Backward Classes. 

(ii) The Commission may further lower the qualifying standards to take care of any shortfall of candidates for appointment 
against unreserved vacancies and any surplus of candidates against reserved vacancies arising out of the provisions of this 
rule. 

(17) The prescribed qualifying standards will be relaxable at the discretion of the Commission at all the stages of examination 
in favour of physically handicapped candidates in order to fill up the vacancies reserved for them. In case, however, the 
physically handicapped candidates get selected on their own merit in the requisite number at the qualifying standards fixed by 
the Commission for General, SC, ST and OBC category candidates, extra physically disabled candidates i.e. more than the 
number of vacancies reserved for them, will not be recommended by the Commission on the relaxed standards. 
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(18) The form and manner of communication of the result of the examination to individual candidates shall be decided by the 
Commission in their discretion and the Commission will not enter into correspondence with them regarding the result. 

(19) Success in the examination confers no right to appointment unless Government are satisfied after such enquiry as may 
be considered necessary, that the candidate having regard to his character and antecedents and educational qualification 
acquired before the commencement of relevant year of examination and prescribed age limit etc., is suitable in all respect for 
appointment to the post. 

(20) A candidate must be in good mental and bodily health and free from any physical defect likely to interfere with the 
discharge of his duties as an officer of the service. A candidate who after such medical examination as Government or the 
appointing authority or under these rules, as the case may be, may prescribe, is found not to satisfy these requirements will 
not be appointed. The candidates who are declared finally successful on the basis of this examination, may be required to 
undergo the medical examination to ascertain their physical mental and bodily fitness for the post or otherwise. The details of 
the medical examination are given in the Appendix-II to these rules. Candidates will have to pay a fee to the Medical Board 
concerned at the time of the Medical Examination as prescribed by the medical authority or Govt, of India as the case may 
be. The fee to be paid for medical examination would be indicated in the letter summoning the candidates to appear for 
medical examination. 

Note: In order to prevent disappointment, candidates are advised to have themselves examined by a Government Medical 
Officer of the standing of a Civil Surgeon before applying for admission to the examination. Particulars of the nature of the 
medical test to which candidates will be subjected before appointment in Gazetted posts and of the standards required are 
given in Appendix-II. For the disable Ex-Defence Services personnel, the standards will be relaxed consistent with the 
requirements of the posts. 

(21) For being considered against the vacancies reserved for them, the physically disabled persons should have disability of 
Forty percent (40%) or more. However, such candidates shall be required to meet one or more of the following physical 
requirement/ abilities which may be necessary and prescribed by Competent Authority i.e. Director General, GSIGSI for 
performing the duties in the concerned Services/Posts: 



CODE 

Physical Requirement 

1 . 

MF 

Work performed by manipulating (with fingers) 

2. 

PP 

Work performed by pulling & pushing 

3. 

L 

Work performed by lifting 

4. 

KC 

Work performed by kneeling and crouching 

5. 

BN 

Work performed by bending 

6. 

S 

Work performed by sitting 

7. 

ST 

Work performed by standing 

8. 

W 

Work performed by walking 

9. 

SE 

Work performed by seeing 

10. 

H 

Work performed by hearing/speaking 

11. 

RW 

Work performed by reading & writing 


The functional classification in their case shall be one or more of the following, consistent with the requirements of the 
concerned Service Posts - 

FUNCTIONAL CLASSIFICATION 



Code 

Functions 

1 . 

BL 

both legs affected but not arms 

2. 

BA 

both arms affected 



a. impaired reach 



b. weakness of grip 
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3. BLA 

4. OL 


5. OA 


6. BH 

7. MW 

8. B 


9. 


PB 


10. D 

11. PD 


both legs and both arms affected 

one leg affected (R or L) 

a. impaired reach 

b. weakness of grip 

c. ataxic 

one arm affected (R or L) 

a. impaired reach 

b. weakness of grip 

c. ataxic 

stiff back and hips (cannot sit or stoop) 

muscular weakness and limited physical endurance 

blind 

partially blind 
deaf 

partially deaf 


(22) A candidate will be eligible to get the benefit of community reservation only in case the particular caste to which the 
candidates belongs is included in the list of reserved communities issued by the Central Government. If a candidate indicates 
in his/her application form for Combined Geoscientist and Geologist Examination that he/she belongs to General Category 
but subsequently writes to the Commission to change his/her category to a reserved one, such request shall not be entertained 
by the Commission. 

While the above principle will be followed in general there may be a few cases where there was a little gap (say 2-3 months) 
between the issuance of a Government Notification enlisting a particular community in the list of any of the reserved 
communities and the date of submission of the application by the candidate. In such cases the request of change of 
community from general to reserved may be considered by the Commission on merit. 

(23) Candidates seeking reservation/relaxation benefits available for SC/ST/OBC/PH/Ex-servicemen must ensure that they 
are entitled to such reservation/relaxation as per eligibility prescribed in the Rules/Notice. They should also be in possession 
of all the requisite certificates in the prescribed format in support of their claim as stipulated in the Rules/ Notice for such 
benefits, and these certificates should be dated earlier than the due date (closing date) of the application 

(24) No person 

(a) who has entered into or contracted a marriage with a person having a spouse living or 

(b) who having a spouse living has entered into or contracted a marriage with any person shall be eligible for appointment to 
service. 

Provided that the Central Government may, if satisfied that such marriage is permissible under the personal law applicable to 
such person and the other party to the marriage and there are other grounds for so doing, exempt any person from the 
operation of this rule. 

(25) Brief particulars relating to the posts to which recruitment is being made through this examination are given in 
Appendix - III. 

APPENDIX -1 

1. The examination shall be conducted according to the following plan 
Part I - Written examination in the subjects as set out in para 2 below 

Part II - Interview/Personality Test of such candidates as may be called by the Commission, carrying a maximum of 200 
marks. 
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2. The following will be the subjects for the written examination, for selection to the post of Geologist, Geophysicist and 
Chemist Group ‘A’ in GSI and Junior Hydro-geologist (Scientist 'B'), Group 'A' for Central Ground Water Board. 


Subject 

Duration 

Maximum Marks 

(1) 

(2) 

(3) 

1. General English (common for all category) 3 hrs 

100 

Category - 1 For the post of Geologists 

2. Geology Paper I: 3 hrs 

200 

3. Geology Paper II: 

3 hrs 

200 

4. Geology Paper III: 

3 hrs 

200 

Category - 2 For the post of Geophysicists 

2. Geophysics Paper I: 3 hrs 

200 

3. Geophysics Paper II: 

3 hrs 

200 

4. Geophysics Paper III: 

3 hrs 

200 

Category - 3 For the post of Chemists 

2. Chemistry Paper I: 3 hrs 

200 

3. Chemistry Paper II: 

3 hrs 

200 

4. Chemistry Paper III: 

3 hrs 

200 

Category - 4 For the Post of Jr. Hydrogeologist 

2. Geology Paper I 3 hrs 

200 

3. Geology Paper II 

3 hrs 

200 

4. Hydrogeology 

3 hrs 

200 


Note I: Candidates competing for selection to the posts of Geologist, Geophysicist, Chemist and Junior Hydrogeologist will 
be required to appear in all the subjects mentioned against respective category above. 

Note II: Candidates competing for selection for both the posts of Geologist and Jr. Hydrogeologist will be required to appear 
in all the subjects mentioned against Categories 1 and 4 above. 

Note III If any candidate failed to appear in any one or more of above papers, meant for written examination for selection to 
the post of Geologist, Geophysicist, Chemist and Hydrogeologist, their candidature shall stand rejected and part of written 
examination appeared by him/her shall not be evaluated and counted for any purpose. 

3. THE EXAMINATION IN ALL THE SUBJECT WILL BE OF CONVENTIONAL (ESSAY) TYPE 

4. All Question Papers must be answered in English. The Question Papers will be set in English only. 

5. The standard and syllabus of the examination will be as shown in the Schedule to Appendix -1. 

6. Candidates must write the papers in their own hand. In no circumstances they will be allowed the help of scribe to write 
answers for them. However, blind candidates and the candidates with locomotor disability and cerebral palsy where dominant 
( writing) extremity is affected to the extent of slowing the performance of function (minimum of 40% impairment) will be 
allowed to write Combined Geo-Scientist and Geologist Examination with the help of a scribe. 

Compensatory time of twenty minutes per hour shall be permitted for the Blind candidates and the candidates with locomotor 
disability and cerebral palsy where dominant (writing extremity is affected to the extent of slowing the performance of 
function (minimum of 40% impairment) will be allowed in the Combined Geo-Scientist and Geologist Examination. 

7. The Commission have discretion to fix the qualifying marks in any or all the subjects of the examination. 
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8. Credit will be given for orderly effective and exact expression combined with due economy of words in all subjects of 
examination. 

9. In the question papers, wherever necessary, questions involving the Metric System of Weights and Measures only will be 
set. 

10. Candidates should use only international form of Indian numeric (e.g. 1, 2, 3, 4, 5 etc.) while answering question papers. 

11. Candidates are permitted to bring and use battery operated pocket calculators for answering papers in this examination. 
Loaning or interchanging of calculators in the Examination Hall is not permitted. 

12. Interview/Personality Test: The candidate will be interviewed by Board i.e. Interview Board (s) constituted by the 
Commission. The object of the interview will be to assess the suitability for the post(s) of Geologist, Geophysicist, Chemist 
and Jr. Hydrogeologist. Special attention will be paid in the Personality Test to assessing the candidate’s capacity for 
leadership, initiative and intellectual curiosity tact and other social qualities, mental and physical energy powers of practical 
application, integrity of character and aptitude for adapting themselves to the field life. 

SCHEDULE 

STANDARD AND SYLLABUS 

A paper in General English is compulsory and common for all the four categories and A paper in General English is 
compulsory and common for all the four categories and its standard will be such as may be expected of a science graduate. 3 
compulsory papers each on Geology, Geophysics, Chemistry and Hydrogeology subjects will be approximately of the M.Sc. 
degree standard of an Indian University and questions will generally be set to test the candidate’s grasp of the fundamentals 
in each subject. 

There will be no practical examination in any of the subjects 

GENERAL ENGLISH: 100 Marks 

Candidate will be required to write a short Essay in English. Other questions will be designed to test their understanding of 
English and workman like use of words. 

GEOLOGY - PAPER 1: 200 Marks 
Section A : Geomorphology and Remote Sensing. 

Introduction : Development, Scope, Geomorphic concepts, Types and Tools; Landforms: Role of Lithology, peneplaination, 
endogenous and exogenous forces responsible, climatic and Tectonic factors and rejuvenation of landforms; Denudational 
processes : 

Weathering, erosion, transportation, weathering products and soils - profiles, types, duricrusts; Hillslopes : Their 
characteristics and development, fluvial processes on hillslopes; River and drainage basin: Drainage pattern, network 
characteristics, Valleys and their development, processes of river erosion, transportation and deposition; Landforms 
produced by geomorphic agents: Fluvial, Coastal , Glacial and Aeolian landforms; Geomorphic indicators of neotectonic 
movements : Stream channel morphology changes , drainage modifications, fault reactivation, Uplift - subsidence pattern in 
coastal areas; Applied Geomorphology : Application in various fields of earth sciences viz. Mineral prospecting, 
Geohydrology, Civil Engineering and Environmental studies; Geomorphology of India: Geomorphical features and zones 

Electromagnetic radiation - characteristics, remote sensing regions and bands; General orbital and sensor characteristics of 
remote sensing satellites; Spectra of common natural objects - soil, rock, water and vegetation. Aerial photos - types, scale, 
resolution, properties of aerial photos, stereoscopic parallax, relief displacement; Principles of photogramme try; Digital 
image processing - characteristics of remote sensing data, preprocessing, enhancements, classification; Elements of photo 
and imagery pattern and interpretation, application in Geology; Remote sensing applications in interpreting structure and 
tectonics, Lithological mapping, mineral resources, natural hazards and disaster mitigation, groundwater potentials and 
environmental monitoring. Landsat, Skylab, Seasat and other foreign systems of satellites and their interpretation for 
geological and other studies; Space research in India - Bhaskara and IRS systems and their applications, Thermal IR remote 
sensing and its applications, Microwave remote sensing and its applications. Principles and components of Geographic 
Information System (GIS), remote sensing data integration with GIS, applications of GIS in various geological studies. 

Section B: Structural Geology 

Principle of geological mapping and map reading, projection diagrams. Stress-strain relationships for elastic, plastic and 
viscous materials. Measurement of strain in deformed rocks. Behaviour of minerals and rocks under deformation conditions. 
Structural analysis of folds, cleavages, lineations, joints and faults. Superposed deformation. Mechanism of folding, faulting 
and progressive deformation. Shear Zones: Brittle and ductile shear zones, geometry and products of shear zones; Mylonites 
and cataclasites, their origin and significance.Time relationship between crystallization and deformation. Unconformities and 
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basement-cover relations. Structural behaviour of igneous plutons, diapirs and salt domes. Introduction to petrofabric 
analysis. 

Section C: Geodynamics 

Earth and its internal structure. Continental drift - geological and geophysical evidence and objections. An overview of plate 
tectonics including elementary concepts of plates, lithosphere, asthenosphere, types of plate boundaries and associated 
important geological features like oceanic trenches, volcanic arcs, accretionary wedges, topography of mid-ocean ridges, 
magnetic anomaly stripes and transform faults. Gravity anomalies at mid-ocean ridges, deep sea trenches, continental shield 
areas and mountain chains. Palaeomagnetism and its application for determining palaeoposition of continents. Isostasy, 
Orogeny and Epeirogeny. Seismic belts of the earth. Seismiciy at plate boundaries. Principles of Geodesy, Global Positioning 
System (GPS) and its application in crustal motion monitoring including neotectonics. Palaeoposition of India and 
Geodynamics of the Indian plate. 

Section D: Stratigraphy 

Principles of Statigraphy : History and Development of Statigraphy; Stratigraphic procedures (Surface and Subsurface); 
Concept of Lithofacies and Biofacies; Stratigraphic Correlation (Litho, Bio- and Chronostrarigraphic Correlation); Study of 
standard stratigraphic code (Lithostratigraphic, Biostratigraphic and Chronostratigraphic); Concepts of Magnetostratigraphy, 
Chemostratigraphy, Event stratigraphy, and Sequence stratigraphy; Nomenclature and the modern stratigraphic code. 
Radioisotopes and measuring geological time. Geological time-scale. Stratigraphic procedures of correlation of 
unfossiliferous rocks. Precambrian stratigraphy of India : Achaean stratigraphy -tectonic frame-work, geological history and 
evolution of Dharwar, and their equivalents; Easterghats mobile belt; Proterozoic stratigraphy -tectonic framework, 
geological history and evolution of Cuddapahs and their equivalents. Palaeozoic stratigraphy: Palaeozoic formations of India 
with special reference to type localities, history of sedimentation, fossil content. Mesozoic stratigraphy: Mesozoic formations 
of India with special reference to type localities, history of sedimentation, fossil content. Cenozoic stratigraphy: Cenozoic 
formations of India, Rise of the Himalayas and evolution of Siwalik basin. Stratigraphic boundaries: Stratigraphic boundary 
problems in Indian geology. Gondwana Supergroup and Gondwanaland. Deccan Volcanics. Quaternary stratigraphy. Rocks 
record, palaeoclimates and palaeogeography. 

Section E : Palaeontology 

Evolution of the fossil record and the geological time scale. Basic and functional morphology of major fossil groups. Species 
concept; Major evolutionary theories; Techniques in Palaeontology mega fossils- microfossils - nannofossils , ichnofossils 
- collection, identification and illustration - binomial Nomenclature; Invertebrate Palaeontology - A brief study of 
morphology, classification, evolutionary trends and distribution of Bivalves, cephalopoda and Gastropods, Echinoids, Corals 
and Brachiopods. Vertebrate Palaeontology - Brief study of vertebrate life through ages. Evolution of reptiles and mammals; 
Siwalik vertebrate fauna; Biodiversity and mass extinction events; evidence of life in Precambrian times; Palaeontological 
perspective : Use of palaeontological data in a) Stratigraphy b) Palaeoecology and evolution; Introduction to 
Micropalaeontology; Types of Microfossils; Plant fossils: Gondwana flora and their significance. Different microfossil 
groups and their distribution in India; Application of palynology. Basic idea about statistical application in palaeontology. 
Fundamentals of isotopic studies of fossils. 

GEOLOGY - PAPER II: 200 Marks 
Section A : Mineralogy and Geochemistry & Isotope Geology 

External symmetry of crystals: Symmetry Elements, methods of projection, derivation of 32 classes, Hermaun Muguin 
notation. Internal symmetry of crystals: Derivation of 230 space groups, diffraction of crystals by X-rays, Braggs’ law. 
Principles of optical mineralogy : Optical mineralogy, polarized light, behaviour of isotropic and anisotropic minerals in 
polarized light, refractive index, double refraction, birefringence, sign of elongation, interference figures, 2V, dispersion in 
minerals. Optic sign, pleochroic scheme and determination of fast and slow vibrations and accessory plates. Introduction to 
mineralogy: Definition and classification of minerals. Structural and chemical principles of crystals / minerals, chemical 
bonds, ionic radii, coordination number (CN) and polyhedron. Structure, chemistry, physical and optical characters and 
paragenesis of mineral groups: Olivine, pyroxene, amphibole, mica and spinel groups; Feldspar, quartz, feldspathoid, 
aluminum silicate, epidote and garnet groups. Accessory minerals: Apatite, calcite, corundum, scapolite, sphene and zircon. 
Earth mineralogy: Average mineralogical composition of crust and mantle, mineral transformations in the mantle with depth. 

Earth in relation to the solar system and universe, cosmic abundance of elements. Composition of the planets and meteorites. 
Structure and composition of earth and distribution of elements. Trace elements and REE and their importance in fractional 
crystallization during magmatic / partial melting. Elementary crystal chemistry and thermodynamics. Introduction to isotope 
geochemistry. Geochronology and age of the Earth: Law of Radioactivity; Principles of isotopic dating, Decay schemes and 
Derivation of equation of age. Rb/Sr, U- Th -Pb methods of dating the rocks. Age of the Earth. Geochemistry and principles 
of evolution of hydrosphere, biosphere and atmosphere. Geochemical cycle and principles of geochemical prospecting. 
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Section B : Igneous Petrology 

Origin of magmas: Mantle, onset of partial melting of mantle, processes of partial melting in mantle, mantle-magmas in 
relation to degree and depth-level of partial melting. Phase equilibrium in igneous systems: Binary and ternary systems. 
Bowen's reaction principle: Reaction series and its application to petrogenesis. Magmatic evolution and differentiation: 
Fractional crystallization, gravitational differentiation, gas streaming, liquid immiscibility and assimilation. Structures and 
textures: Definition, description, rock examples and genetic implications of common structures and textures of igneous rocks. 
Classification of igneous rocks: Mode, CIPW norm, IUGS and other standard classifications; Magmatism and tectonics: 
Inter-relationship between tectonic settings and igneous rock suites. Igneous rock suites: Form, structure, texture, modal 
mineralogy, petrogenesis and distribution of Ultramafic rocks: Dunite-peridotite-pyroxenite suite; kimberlites, 
lamprophyres, lamproites, komatiites; Basic rocks: Gabbro-norite-anorthosite-troctolite suite, Dolerites; Basalts and related 
rocks; Intermediate rocks: Diorite-monzonite-syenite suite; Andesites and related rocks; Acidic rocks: Granite-syenite- 
granodiorite-tonalite suite; Rhyolites and related rocks; Alkaline rocks: Shonkinite, ijolite, urtite, melteigite, malignite, 
alkali gabbros, alkali basalt, alkali granite, alkali syenite, nepheline syenite and phonolite; Carbonatites; Ophiolite suite. 

Petrogenetic provinces : Continental areas: Volcanic-Flood basalts-Tholeiites (Deccan Trap, Columbia River basalts); 
Fayered gabbroic intrusions: The Bushveld complex, Skaergaard intrusion, Still water complex. Plutonic: Carbonatites and 
alkaline rock complexes of India; Oceanic Rift valleys: MORB- Tholeiites-Ophiolites 

Section C : Metamorphic Petrology & Processes 

Concepts and Theory: Types of Metamorphism and their controlling factors; Common minerals of metamorphic rocks; 
Field observations, petrographic classification of common metamorphic rocks; Metamorphic facies and facies series. Effects 
of Metamorphism : Phase diagrams and graphic representation of mineral assemblages; Prograde and retrograde 
metamorphism, Matasomatism; Deformation textures and textures related to recrystallization; Metamorphic reactions, 
elemental exchange and Pressure - Temperature conditions of Isograds; Mineral assemblages equilibrium reaction textures 
and geo-thermo barometry. Experimental and thermodynamic appraisal of metamorphic reactions; Role of fluids in 
metamorphic reactions. Metamorphism types and products: Regional and thermal metamorphism of pelitic rocks. Regional 
and thermal metamorphism of basic and ultrabasic rocks; Regional and thermal metamorphism of impure, silicious 
carbonate rocks; Metamorphism of Granitoides, Charnockites and Migmatites. Metamorphism in space and time: Plate 
tectonics and metamorphic processes; Paired metamorphic belts, Archaean and Proterozoic terrains; Extraterrestrial 
Metamorphism (Impact and Shock Metamorphism); polymetamorphism . 

Section D : Sedimentology 

(1) Provenance and diagenesis of sediments. Sedimentary textures. Framework, matrix and cement of terrigenous sediments. 
Definition, measurement and interpretation of grain size. Elements of hydraulics. Primary structures, palaeocurrent analysis. 
Biogenic and chemical sedimentary structures. Sedimentary environment and facies. Facies modeling for marine, non-marine 
and mixed sediments. Tectonics and sedimentation. Classification and definition of sedimentary basins. Sedimentary basins 
of India. Cyclic sediments. Seismic and sequence stratigraphy. Purpose and scope of basin analysis. Stratum contours and 
isopach maps. 

Section E : Environmental Geology and Natural Hazards 

Fundamental concepts of Environmental Geology - it’s scope, objectives, and aims. Earth’s thermal environment and 
Climates. Global warming. Green house effect. Ozone depletion-ice sheets and fluctuation in sea levels. Concepts of 
ecosystem. Earth’s major ecosystems terrestrial and aquatic. Meteorology as environmental science. Air Pollution, sources of 
pollution, pollution due to dust and waste disposal. National and International standards. Environmental health hazards. 
Mining, opencast, underground, disposal of industrial and radio-active waste, dumping stacking, rehandling, management, 
mineral processing, tailing ponds, acid mine drainage, siltation, case studies. Mining below water table, mine water 
discharges, regional effects on water regime. Noise levels- national standards, mining machinery, ill effects. Air sampling 
techniques - respirable dust samplers, high volume air samplers, personal sampling pumps, weather monitoring equipments, 
automatic recorders. Elements of Environmental Impact Assessment - impacts, primary, secondary, prediction, assessment, 
base-line data generation, physical, biological, cultural, socioeconomic aspects. Carrying capacity based developmental 
planning - Assimilative capacity - supportive capacity - Resource based planning - Institutional strategies. Sustainable 
Developmental Planning - Applications of GIS in Environmental Management.Environmental Legislations in India. 

Concepts and principles: Natural hazards - preventive/ precautionary measures - floods, landslides, earthquakes, river and 
coastal erosion. Distribution, magnitude and intensity of earthquakes. Neotectonics and seismic hazard assessment, 
preparation of seismic hazard maps. Impact of seismic hazards on long and short term environmental conditions. Mechanism 
of landslides, causes of major floods, cyclones and storms. Deforestation and land degradation. Coastal erosion, its causes 
and control of Geological hazards and crisis management. 
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GEOLOGY - PAPER III: 200 MARKS 
Section A: Indian mineral deposits and mineral economics 

Occurrence and distribution in India of metalliferous deposits - base metals, iron, manganese, aluminium, chromium, nickel, 
gold, silver, molybdenum. Indian deposits of non-metals - Diamond, mica, asbestos, barytes, gypsum, graphite, apatite and 
beryl. Gemstones, refractory minerals, abrasives and minerals used in glass, fertilizer, paint, ceramic and cement industries. 
Building stones. Phosphorite deposits. Placer deposits, rare earth minerals. Strategic, critical and essential minerals. India’s 
status in mineral production vis a vis world scenario, Changing patterns of mineral consumption. UNFC classification, 
National Mineral Policy. Mineral Concession Rules. Marine mineral resources and Laws of Sea. 

Section B: Ore genesis and Geophysics 

Ore deposits and ore minerals. Magmatic processes of mineralization. Porphyry, skarn and hydrothermal mineralization. 
Fluid inclusion studies. Mineralisation associated with - (i) ultramafic, mafic and acidic rocks (ii) greenstone belts (iii) 
komatiites, anorthosites and kimberlites and (iv) submarine volcanism. Magma related mineralization through geological 
time. Stratiform and stratabound ores. Ores and metamorphism - cause and effect relations. Metallogeny and mineral belts. 

Interrelationship between geology and geophysics - Role of geological and geophysical data in explaining geodynamical 
features of the earth. General and Exploration geophysics - Different types of geophysical methods; Gravity, magnetic, 
Electrical, Seismic - their principles and applications. Geophysical field operations - Different types of surveys, grid and 
route surveys, profiling and sounding techniques, scales of survey, presentation of geophysical data. Application of 
Geophysical methods - Regional geophysics, ore geophysics, engineering geophysics. Geophysical anomalies : correction to 
measured quantities, geophysical, anomaly, regional and residual (local) anomalies, factors controlling anomaly, depth of 
exploration. Integrated geophysical methods - Ambiguities in geophysical interpretation, Planning and execution of 
geophysical surveys. 

Section C: Mineral exploration 

Resource, reserve definitions; mineral resource in industries - historical perspective and present. A brief overview of classification 
of mineral deposits with respect to processes of formation in relation to exploration strategies. Principles of mineral prospecting and 
exploration - conceptualization, methodology and stages; sampling, subsurface sampling including pitting, trenching and drilling, 
core and non-core drilling, planning of bore holes and location of bore holes on ground. Core logging, geochemical exploration- 
nature of samples anomaly, strength of anomaly and controlling factors, coefficient of aqueous migration. Principles of reverse 
estimation, density and bulk density, factors affecting reliability of reserve estimation, reserve estimation based on geometrical 
models (square, rectangular, triangular and polygon blocks ) regular and irregular grid patterns, statistics and error estimation. 
Application of Geophysical techniques, Geomorphological and remote sensing techniques and Geobotanical and geochemical 
methods. Application of geostatistical techniques in Mineral Exploration. 

Section D: Geology of fuels 

Coal and its properties: Different varieties and ranks of coal. Origin of coal. Coalification process and its causes. Lithotypes, 
microlithotypes and macerals: their physical, chemical and optical properties. Maceral analysis of coal: Mineral and organic 
matter in coal. Petrographical methods and tools of examination. Fundamentals of coal petrology, concept of coal maturity, 
peat, lignite, bituminous and anthracite coal. Application of coal geology in hydrocarbon exploration. Applications of coal 
petrography. Proximate and ultimate analyses. Indian coal & lignite deposits. Industrial evaluation of coal characteristics with 
reference to coal classification. Geology and coal petrography of different coalfields of India. Uses of coal for various 
industries e.g. carbonization, liquefaction, power generation, gasification and coal-bed methane production. 

Origin, migration and entrapment of natural hydrocarbons. Characters of source and reservoir rocks. Structural, stratigraphic 
and mixed traps. Techniques of exploration. Geographical and geological distributions of onshore and offshore petroliferous 
basins of India. 

Mineralogy and geochemistry of radioactive minerals. Instrumental techniques of detection and measurement of radioactivity. 
Radioactive methods for prospecting and assaying of mineral deposits. Distribution of radioactive minerals in India. Radioactive 
methods in petroleum exploration - well logging techniques. Nuclear waste disposal - geological constraints. 

Section E : Engineering Geology 

Geological studies and evaluation in planning, design and construction of major civil structures. Elementary concepts of rock 
mechanics and soil mechanics. Site investigation, characterization and problems related to civil engineering projects: 
geological and geotechnical investigations for dams, reservoirs and spillways, tunnels, underground caverns, bridges, 
highways, shorelines. Problems of groundwater in engineering projects. Coastal geotechniques. Environmental 
considerations related to civil engineering projects. Resource evaluation of construction materials. Geological hazards 
(landslides and earthquakes), their significance, causes, preparedness and mitigation. Recent trends in geotechnical 
engineering. Geotechnical case studies of major projects in India. 
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GEOPHYSICS - PAPER I: 200 Marks 
PART-A: 100 Marks 


a. Solid Earth Geophysics: 

Introduction to Geophysics its branches and relationship with other sciences. Solar system, its origin, characteristics of 
planetary members, Earth; its rotation and figure. Age of earth & various methods of determination. Tectonics and 
Geodynamics, Thermal history and its characteristics. Gravity field of earth and Isostasy. Geomagnetism, elements of earth's 
magnetism: Internal, External fields and their causes, Paleomagnetism, Polar wandering paths, Seafloor spreading, 
geophysical evidences. Elastic waves, internal structure of earth, variation of physical properties in the interior of earth. 

b. Earthquake and Engineering Seismology: 

Seismology, earthquakes, focal depth, epicenter, great Indian earthquakes, Intensity and Magnitude scales. Energy of 
earthquakes, foreshocks, aftershocks, Elastic rebound theory, Fault plane solutions, Seismicity and Seismotectonics of India, 
Frequency-Magnitude relation (b values). Velocity structure, VpNs studies. Elastic waves, their propagation characteristics. 
Seismic ray theory for spherically and horizontally stratified earth, basic principles of Seismic Tomography and receiver 
function analysis, Seismic network and arrays, telemetry systems, Earthquake prediction; dilatancy theory, short-term, 
middle-term and long- term predictions, Seismic microzonation studies, application for engineering problems, Seismometry, 
Principle of electromagnetic seismograph, displacement meters, velocity meter, accelerometer, WWSSN stations, Strong 
motion seismograph, seismic arrays for detection of nuclear explosions, Broadband seismometry. 

c. Methods in Geophysics: 

Properties of scalars, vectors and tensors, Elements of vector analysis, Gradient, Divergence and Curl, Gauss's divergence 
theorem, Stokes theorem, Definition of fields, Gravitational field, Newton's Law of gravitation, Gravitation potential and 
fields due to bodies of different geometric shapes. Electrostatic field, Coulomb's law. Electrical permittivity and dielectric 
constant, Basic guiding equations, Magneto static field, Origin of Magnetic field, Ampere's law, Biot and Savart's law. 
Geomagnetic fields, Magnetic fields due to different type of structures, Solution of Laplace equation in Cartesian Coordinate, 
Cylindrical Polar Coordinate and Spherical Polar Coordinate, Complex Variables in Potential theory. Green's theorem in 
Potential Theory. Concept of Image in Potential Theory, Analytical continuation in Potential fields, Numerical Methods in 
Potential Theory. Electrical fields in geophysics, point source, continuous distribution and double layers, equipotential and 
line of force. Current and potential in the earth, basic concept and equations of electromagnetic, Maxwell's equations, 
boundary conditions, elliptic polarization, electromagnetic potential and waves, radiation from dipoles, retarded potential, 
near and far fields, radiation resistance, EM field of a loops of wire on half space, multi-layered media, impedance and its 
application. 

d. Geophysical Inversion: 

Fundamental concepts of inverse theory, Basic definition of inversions with application to Geophysics. Probability, Inverses 
with discrete and continuous models. Forward problems versus Inverse problems. Formulation of inverse problems and their 
relation to a matrix problem, linear inverse problems, classification of inverse problems, least square solutions and minimum 
norm solution, concept of norms, concept of 'a priori' information, constrained linear least square inversion, review of matrix 
theory Introduction to finite difference method, forward, backward and central difference mthod. Application of finite 
difference method for solving Helmholtz equation. Introduction to finite element method, various steps, simple examples 
showing application of finite element method. Models and data spaces, householder transformation, data resolution matrix, 
model resolution matrix, Eigen values and Eigen vectors, singular value decomposition (SVD), generalized inverses, Non¬ 
linear inverse problems, Gauss Newton method, steepest descent (gradient) method, Marquardt-Levenberg method, 
Earthquake location problem, tomography problem. Probabilistic approach of inverse problems, maximum likelihood and 
stochastic inverse methods, Backus-Gilbert method, Global optimization techniques, genetic algorithm, simulated annealing 
methods, examples of inverting geophysical data. 

PART-B: 100 Marks 


a. Mathematical Methods of Physics: 

Dimensional analysis, Vector algebra and vector calculus. Linear algebra, matrices, Cayley-Hamilton Theorem. Eigen values 
and eigenvectors. Linear ordinary differential equations of first & second order, Special functions (Hermite, Besse!, Laguerre 
and Legendre functions). Fourier series, Fourier and Laplace transforms. Elements of complex analysis, analytic functions; 
Taylor & Laurent series; poles, residues and evaluation of integrals. Elementary probability theory, random variables, 
binomial, Poisson and normal distributions. Central limit theorem. Green's function. Partial differential equations (Laplace, 
wave and heat equations in two and three dimensions). Elements of computational techniques: root of functions, 
interpolation, and extrapolation, integration by trapezoid and Simpson's rule, solution of first order differential equation using 
Runge-Kutta method. Finite difference methods. Tensors. Introductory group theory: SU (2), 0 (3). Complex Variables, Beta, 
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Gamma functions and special functions, Laplace Transform & Fourier series, Fourier Transforms, Introductory methods of 
Numerical analysis. Operators and their properties. 

b. Thermodynamics and Statistical Physics: 

Laws of thermodynamics and their consequences; Thermodynamic potentials, Maxwell relations; Chemical potential, phase 
equilibria; Phase space, micro- and macrostates; Micro canonical, canonical and grand-canonical ensembles and partition 
functions; Free Energy and connection with thermodynamic quantities; First-and second-order phase transitions; Classical 
and quantum statistics, ideal Fermi and Bose gases; Principle of detailed balance; Blackbody radiation and Planck's 
distribution law; Bose-Einstein condensation; Random walk and Brownian motion; Introduction to non equilibrium 
processes; Diffusion equation. 

c. Electrodynamics: 

Gauss Theorem, Poison's equation, Laplace's equation, solution to Laplace's equation in Cartesian coordinates, spherical, 
cylindrical coordinates, use of Laplace's equation in the solutions of electrostatic problems. Ampere's circuital law, magnetic 
vector potential, displacement current, Faraday's law of electromagnetic induction. Maxwell's equations, differential and 
integral forms, physical significance of Maxwell's equations. Wave equation, plane electromagnetic waves in free space, in 
non conducting isotropic medium, in conducting medium, electromagnetic vector an scalar potentials, uniqueness of 
electromagnetic potentials and concept of gauge, Lorentz gauge, Columb gauge, charged particles in electric and magnetic 
fields, charged particles in uniform electric field, charged particle in homogeneous magnetic fields, charged particles in 
simultaneous electric and magnetic fields, charged particles in non homogeneous magnetic fields. Lienard - Wiechert 
potentials, electromagnetic fields from Lienard - Wiechert potentials of a moving charge, electromagnetic fields of a 
uniformly moving charge, radiation due to non-relativistic charges, radiation damping, Abrahama-Lorentz formula, 
Cherenkov radiation, radiation due to oscillatory electric dipole, radiation due to small current element. Condition for plasma 
existence, occurrence of plasma, magneto hydrodynamics, plasma waves. Transformation of electromagnetic potentials, 
Lorentz condition in covariant form, invariance or covariance of Maxwell field equations in terms of 4 vectors, 
electromagnetic field tensor, Lorentz transformation of electric and magnetic fields. 

d. Introductory Atmospheric and Space Physics: 

The Neutral atmosphere, atmospheric nomenclature, the Hydrostatic equation, geopotential height, expansion and 
contraction, fundamental forces in the atmosphere, apparent forces, atmospheric composition, solar radiation interaction with 
the neutral atmosphere, climate change. Electromagnetic radiation and propagation of Waves: EM Radiation, fundamentals of 
EM waves, effects of environment, Antennas-basic considerations, types of antennas. Propagation of Waves: ground wave, 
sky wave, and space wave propagation, troposcatter communication and extra terrestrial communication. The Ionosphere, 
morphology of ionosphere, the D, E and F-regions, chemistry of the ionosphere, ionospheric parameters, E and F region 
anomalies and irregularities in the ionosphere. Global Positioning Systems (GPS)-basic concepts, overview of GPS system, 
augmentation services, GPS system segment, GPS signal characteristics, GPS errors, multi path effects, GPS performance, 
satellite navigation system and applications. 

GEOPHYSICS - PAPER II: 200 Marks 

PART-A: 100 Marks 

a. Geophysical Potential Fields (Gravity and Magnetic) 

Geophysical potential fields. Inverse square law of field, Principles of Gravity and Magnetic methods, Geoid, Spheroid, 
Nature of gravity and its variation, Properties of Newtonian potential, Laplace's and Poisons equations, Green's theorem, 
Gauss law. Concept of Bouguer gravity anomaly, Rock densities, factors controlling rock densities, determination of density, 
theory of isostasy, Earth's main magnetic field, origin, temporal variations, Geomagnetic elements, Columb's law of magnetic 
force and fields, intensity of magnetization and induction, magnetic potential and its relation to field, units of measurement, 
origin of magnetic anomalies, interrelationship between different components of anomalies, Poison's relation. Magnetic 
susceptibility, factors controlling susceptibility (Bulk chemistry, cooling history, metamorphism..), magnetic minerals, rock 
classification, Natural and remnant magnetism, Asiatic and Spinner magnetometers, demagnetization effects. Principles of 
Gravity and Magnetic instruments, Plan of conducting GM surveys, reduction of gravity and magnetic data, Airborne 
magnetic surveys and magnetic gradient surveys, Shipborne surveys, Gravity and Magnetic data reduction, IGSN Gravity 
bases, International Gravity formula, IGRF corrections for magnetic field. Separation of regional and residual anomalies, 
ambiguity in interpretation, Application of GM surveys for Geodynamic studies. Mineral Exploration, Environmental 
studies...Data processing and interpretation of anomalies, modeling of anomalies. 

b. Electrical and Electromagnetic methods: 

Electrical properties of rocks and their measurement, concepts and assumptions of horizontally stratified earth, anisotropy 
and its effects on electrical fields, the geo electric section and geological section, D.O Resistivity method, fundamental laws. 
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concept on natural electric field, electrode configuration, choice of methods, Profiling, Vertical Electrical Sounding. SP 
Method, Origin of SP, application of SP surveys. Origin of Induced Polarization, Membrane and Electrode potential, time 
and frequency domains of measurement, IP, chargeability, percent frequency effect and metal factor, dipole theory of IP, 
Application of IP surveys for mineral exploration (disseminated sulphides). Electromagnetic methods/ Telluric/Magneto 
Telluric methods, Passive and Active source methods, Maxwell's equations, electromagnetic potential and wave equations, 
boundary conditions, long wave length approximation, depth of penetration, amplitude and phase relations, real and 
imaginary components, Principles of EM prospecting, various EM methods, Dip angle method, Turam method, moving 
source-receiver methods-horizontal loop (Slingram) method, AFMAG, and VLF methods, Airborne EM systems - rotary 
field method, INPUT method, EM Profiling and sounding, Interpretation of EM anomalies, Principles of Ground Penetrating 
Radar (GPR), Origin and characteristics of MT fields, Instrumentation, Field methods and interpretation of MT data and 
applications. 

c. Seismic Prospecting: 

Basic principles of seismic methods, Fermat's principle, Senell's law. Reflection, refraction and diffraction from multilayered 
medium. Reflection and transmission coefficients, propagation model for exploration seismology, Seismic resolution, 
Seismic absorption and anisotropy, Seismic data acquisition, sources of energy, Geophones, geometry of arrays, 
Instrumentation, digital recording Seismic Surveys: Principle for multilayer refraction Travel time curves, corrections, 
Interpretation of data, Reflection principles, CDP, data processing, corrections, NMO correction, Interpretation of data, 
Fundamental of VSP method, Seismic Tomography. Principles of High Resolution Seismic (HRS) for coal exploration. 

Borehole Geophysics (Principles of Well logging): 

Objectives of well logging, fundamental concepts in borehole geophysics, borehole conditions, properties of reservoir rock 
formations, formation parameters and their relationships-formation factor, porosity, permeability, formation water resistivity, 
water saturation, irreducible water saturation, hydrocarbon saturation, residual hydrocarbon saturation; Arhcie's and 
Humble's equations; principles, instrumentations, operational procedures and interpretations of various geophysical logs, SP 
log, resistivity and micro resistivity logs, nuclear/radioactive logs, acoustic impedance and propagation logs, temperature log, 
caliper log and directional logs; production logging; clean sand and shaly sand interpretations; overlay and cross-plots of 
well-log data, determination of formation lithology, sub-surface correlation and mapping, delineation of fractures; 
application of well-logging in hydrocarbon, groundwater, coal, metallic and non-metallic mineral exploration. 

PART-B: 100 Marks 

a. Atomic and Molecular Physics and Properties and Characterization of materials: 

Quantum states of an electron in an atom; Electron spin; Stern-Gerlach experiment; Spectrum of Hydrogen, helium and 
alkali atoms; Relativistic corrections for energy levels of hydrogen; Hyperfine structure and isotopic shift; width of spectral 
lines; LS & JJ coupling; Zeeman, Paschen Back & Stark effect; X-ray spectroscopy; Electron spin resonance, Nuclear 
magnetic resonance, chemical shift; Rotational, vibrational, electronic, and Raman spectra of diatomic molecules; Frank - 
Condon principle and selection rules; Spontaneous and stimulated emission, Einstein A & B coefficients; Lasers, optical 
pumping, population inversion, rate equation; Modes of resonators and coherence length. Thermal properties, optical 
properties, fundamentals of transmission electron microscopy, study of crystal structure using TEM, study of microstructure 
using SEM. Resonance methods- Spin and an applied field- the nature of spinning particles, interaction between spin and a 
magnetic field, population on energy levels, the Larmor precession, relaxation times - spin-spin relation, spin-lattice 
relaxation, Electron spin resonance- Introduction, g factor, experimental methods, Nuclear Magnetic resonance- equations of 
motion, line width motional narrowing, hyperfine splitting. Nuclear Gamma Resonance: Principles of Mossbauer 
Spectroscopy, Line width. Resonance absorption, Mossbauer Spectrometer, Isomer Shift, Quadruple splitting, magnetic field 
effects, applications. 

b. Nuclear and Particle Physics: 

Basic nuclear properties: size, shape, charge distribution, spin and parity; Binding energy, semi-empirical mass formula; 
Liquid drop model; Fission and fusion; Nature of the nuclear force, form of nucleon-nucleon potential; Charge- 
independence and charge-symmetry of nuclear forces; lsospin; Deuteron problem; Evidence of shell structure, single¬ 
particle shell model, its validity and limitations; Rotational spectra; Elementary ideas of alpha, beta and gamma decays and 
their selection rules; Nuclear reactions, reaction mechanisms, compound nuclei and direct reactions; Classification of 
fundamental forces; Elementary particles (quarks, baryons, mesons, leptons); Spin and parity assignments, isospin, 
strangeness; Gell-Mann-Nishijima formula; C, P, and T invariance and applications of symmetry arguments to particle 
reactions, parity non-conservation in weak interaction; Relativistic kinematics. 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of crystal 
structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, insulators 
and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, para and ferromagnetism; 
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elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas about high 
temperature superconductivity. 

c. Electromagnetic Theory: 

Electrostatics: Gauss' Law and its applications; Laplace and Poisson equations, boundary value problems; Magnetostatics: 
Biot-Savart law, Ampere's theorem, electromagnetic induction; Maxwell's equations in free space and linear isotropic media; 
boundary conditions on fields at interfaces; Scalar and vector potentials; Gauge invariance; Electromagnetic waves in free 
space, dielectrics, and conductors; Reflection and refraction, polarization, Fresnel's Law, interference, coherence, and 
diffraction; Dispersion relations in plasma; Lorentz invariance of Maxwell's equations; Transmission lines and wave 
guides; Dynamics of charged particles in static and uniform electromagnetic fields; Radiation from moving charges, dipoles 
and retarded potentials 

d. Classical Mechanics: 

Newton's laws; Phase space dynamics, stability analysis; Central-force motion; Two-body collisions, scattering in 
laboratory and centre-of-mass frames; Rigid body dynamics, moment of inertia tensor, non-inertial frames and pseudoforces; 
Variational principle, Lagrangian and Hamiltonian formalisms and equations of motion; Poisson brackets and canonical 
transformations; Symmetry, invariance and conservation laws, cyclic coordinates; Periodic motion, small oscillations and 
normal modes; Special theory of relativity, Lorentz transformations, relativistic kinematics and mass-energy equivalence. . 

GEOPHYSICS - PAPER III: 200 Marks 


PART-A: 100 Marks 


a. Radiometric Exploration / Airborne Geophysical surveys for Geological Mapping; 

Principles of radioactivity, radioactivity decay processes, units, radioactivity of rocks and minerals, Instruments, Ionisation 
chamber, G-M counter, Scintillation meter, Gamma ray spectrometer, Radiometric prospecting for mineral exploration 
(Direct/Indirect applications), Radiometric prospecting for beach placers, titanium, zirconium and rare-earths, portable 
gamma ray spectrometry and radon studies in seismology, environmental Applications, logging methods, radiometric dating 
techniques. Airborne geophysical surveys, planning of surveys, sensors, data corrections, flight path recovery methods, 
applications in geological mapping, interpretation of maps, identification of structural features, altered zones. 

b. Marine Geophysics: 

Oceans and Seas, origin of continents and oceans, salinity, temperature and density of sea water. Introduction to Sea-floor 
features: Physiography, divisions of sea floor, continental shelves, slopes, aprons and abyssal planes, growth and decline of 
ocean basins, turbidity currents, submarine sedimentation and stratigraphy, occurrence of mineral deposits and hydrocarbons 
in offshore. Geophysical surveys and instrumentation, Gravity and Magnetic surveys, Instrumentation used in ship borne 
surveys, towing cable and fish, data collection and survey procedures, corrections and interpretation of data. Oceanic 
magnetic anomalies, sea floor spreading, Vine-Mathews hypothesis, geomagnetic time scale and dating sea floor, linear 
magnetic anomalies, Oceanic heat flow, ocean ridges, basins, marginal basins, rift valleys. Seismic surveys, energy sources. 
Finger, Boomer, Sparker, Exploder, Air gun. Vapour cook, Hydrophones, processing, data reduction and interpretation. 
Bathymetry, echo sounding, bathymetric charts, sea bed mapping, seabed sampling, dredging and coring, Navigation 
methods and Position location methods. 


c. Geophysical Signal Processing: 

Various types of signals, sampling theorem, aliasing effect, Fourier series and periodic waveforms, Fourier transform and its 
properties, Discrete Fourier transform and FFT, Auto and cross correlations, Power spectrum. Delta function, unit step 
function. Time domain windows, Z transform and properties, Inverse Z transform. Principles of digital filters, types of filters, 
moving average and recursive and non recursive filters Amplitude and phase response filters low pass, band pass and high 
pass filters, Processing of Random signals. Signal enhancement for gravity and magnetic maps; regional residual separation, 
continuations, evaluation of derivatives, pseudo gravity transformations, reduction to poles and equator, Improvement of 
signal to noise ratio, source and geophone arrays as spatial filters. Earth as low pass filter. 

d. Remote Sensing and GIS applications: 

Fundamental concepts of remote sensing, electromagnetic radiation spectrum, energy-frequency-wavelength relationship, 
Boltzman Law, Wien Law, electromagnetic energy and its interactions in the atmosphere and with terrain features; elements 
of photographic systems, reflectance and emittance, false color composites, remote sensing platforms, flight planning, 
geosynchronous and sun synchronous orbits, sensors, resolution, parallax and vertical exaggeration, relief displacement, 
mosaic, aerial photo interpretation and geological application. Fundamentals of photogrammetry, satellite remote sensing, 
multi-spectral scanners, thermal scanners, microwave remote sensing, fundamental of image processing and interpretation for 
geological applications. Introduction to Geographic Information Systems (GIS) spatial data structures, visualization and 
querying, spatial data analysis. 
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PART-B: 100 Marks 


a. Solid State Physics: 

Crystalline and amorphous structure of matter; Different crystal systems, space groups; methods of determination of crystal 
structure; X-ray diffraction, scanning and transmission electron microscopes; Band theory of solids-conductors, insulators 
and semiconductors; Thermal properties of solids, specific heat, Debye theory; Magnetism: dia, pars and ferromagnetism; 
elements of superconductivity; Meissner effect, Josephson junctions and applications; elementary ideas about high 
temperature superconductivity. 

b. Laser systems: Light amplification and relation between Einstein A and B coefficients. Rate equations for three level and 
four level systems. Ruby laser, Nd-YAG laser, C02 laser, Dye laser, Excimer laser, Semiconductor laser. 

c. Laser cavity modes: Line shape function and full width at half maximum (FWHM) for natural broadening, collision 
broadening, Doppler broadening, saturation behaviour of broadened transitioins, longitudinal and transverse modes. ABCD 
matrices and cavity stability criteria for confocal resonators. Quality factor, Q-switching, mode locking in lasers. Expression 
for intensity for modes oscillating at random and modes locke in phase. Methods of Q-switching and mode locking. Optical 
fiber waveguides, Fiber characteristics. 

d. Electronics and devices: 

Semiconductor devices (diodes, junctions, transistors, field effect devices, homo and hetero junction devices) device 
structure, device characteristics, frequency dependence and applications. Opto-electronic devices (solar cells, photo detectors, 
LEDs) Operational amplifiers and their applications. Digital techniques and applications (registers, counters, comparators and 
similar circuits). A/D and D/A converters. Microprocessor and microcontroller basics. Data interpretation and analysis. 
Precision and accuracy. Error analysis, propagation of errors. Least square fitting. Intrinsic extrinsic semiconductors, pn-p 
and n-p-n transistors; Amplifiers and oscillators; Op-amps; FET, JFET and MOSFET; Digital electronics-Boolean 
identities, De morgan's laws, logic gates and truth tables; simple logic circuits; thermistors, solar cells, fundamentals of 
microprocessors and digital computers. 

e. Digital electronics. Radar systems, Satellite communications: 

Digital circuits, Number systems and codes, Combination logic circuits, sequential logic circuits, microprocessor 
architecture, functional diagram. Pin description, Timing diagram of read cycle, timing diagram of write cycle. Data transfer 
techniques-Serial transfer, parallel transfer etc. Radar systems, signal and data processing, satellite Communication- 
Fundamentals Designing a surveillance radar, tracking radar, signal and data processing, radar antenna parameters, satellite 
systems-communication satellite systems, communication satellites, orbiting satellites, satellite frequency bands, satellite 
orbit and inclinations. Multiple access techniques, earth station technology. 

f. Quantum Mechanics: 

Wave-particle duality; Wave functions in coordinate and momentum representations; Commutators and Heisenberg's 
uncertainty principle; Matrix representation; Dirac's bra and ket notation; Schroedinger equation (time-dependent and time- 
independent); Eigen value problems such as particle-in-a-box, harmonic oscillator, etc.; Tunneling through a barrier; 
Motion in a central potential; Orbital angular momentum, Angular momentum algebra, spin; Addition of angular 
momentum; Hydrogen atom, spin-orbit coupling, fine structure; Time-independent perturbation theory and applications; 
Variational method; WKB approximation; Time dependent perturbation theory and Fermi's Golden Rule; Selection rules; 
Semi-classical theory of radiation; Elementary theory of scattering, phase shifts, partial waves, Born approximation; 
Identical particles, Pauli's exclusion principle, spin-statistics connection; Relativistic quantum mechanics: Klein Gordon and 
Dirac equations. 

CHEMISTRY PAPER-I (Inorganic Chemistry): 200 Marks 

Chemical periodicity: 

Periodic table, group trends and periodic trends in physical properties. Classification of elements on the basis of electronic 
configuration. Modern IUPAC Periodic table. General characteristic of s, p, d and f block elements. Effective nuclear 
charges, screening effects, atomic radii, ionic radii, covalent radii. Ionization potential, electron affinity and electro¬ 
negativity. Group trends and periodic trends in these properties in respect of s-, p- and d-block elements. General trends of 
variation of electronic configuration, elemental forms, metallic nature, magnetic properties, catenation and catalytic 
properties, oxidation states, aqueous and redox chemistry in common oxidation states, properties and reactions of important 
compounds such hydrides, halides, oxides, oxy-acids, complex chemistry in respect of s-block and p-block elements. 

Chemical Bonding and structure: 

Ionic bonding: Size effects, radius ratio rules and their limitations. Packing of ions in crystals, lattice energy, Born-lande 
equation and its applications, Born-Haber cycle and its applications. Solvation energy, polarizing power and polarizability, 
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ionic potential, Fazan's rules. Defects in solids. Covalent bonding: Lewis structures, formal charge. Valence Bond Theory, 
Molecular orbital Theory, hybridizations, VSEPR theory. Partial ionic Character of covalent bonds, bond moment, dipole 
moment and electro negativity differences. Concept of resonance, resonance energy, resonance structures. Schrodinger 
equation for the H-atom. 

Coordinate bonding: Werner theory of coordination compounds, double salts and complex salts, Lewis acid-base. 
Ambidentate and polydentate ligands, chelate complexes. IUPAC nomenclature of coordination compounds. Coordination 
numbers. Geometrical isomerism. Stereoisomerism in square planar and octahedral complexes. Hydrogen bonding. Metallic 
bonding: qualitative idea of band theory, conducting, semi conducting and insulating properties. 

Chemistry of coordination compounds: 

Isomerism, reactivity and stability: Determination of configuration of cis- and trans- isomers by chemical methods. Labile 
and inert complexes, substitution reaction on square planer complexes, trans effect. Stability constants of coordination 
compounds and their importance in inorganic analysis. Structure and bonding: Elementary Crystal Field Theory: splitting of 
do configurations in octahedral, square planar and tetrahedral fields, crystal field stabilization energy; pairing energy. Jahn- 
Teller distortion. Metal-ligand bonding, sigma and pi bonding in octahedral complexes and their effects on the oxidation 
states of transitional metals . Orbital and spin magnetic moments, spin only moments of and their correlation with effective 
magnetic moments, d-d transitions; LS coupling, spectroscopic ground states, selection rules for electronic spectral transi¬ 
tions; spectro-chemical series of ligands; charge transfer spectra . 

Acid-Base reactions 

Acid-Base concept: Arrhenius concept, theory of solvent system, Bronsted-Lowry's concept, relative strength of acids, 
Pauling rules. Lewis concept. Acidbase equilibria in aqueous solution and pH. Acid-base neutralisation curves; indicator, 
choice of indicators. 

Precipitation and Redox Reactions: 

Solubility product principle, common ion effect. Ion-electron method of balancing equation of redox reaction. Standard redox 
potentials, Nernst equation. Influence on complex formation, precipitation and change of pH on redox potentials; formal 
potential. Feasibility of a redox titration, redox potential at the equivalence point, redox indicators. Redox potential diagram 
of common elements and their applications. Disproportionation and comproportionation reactions. 

Organo metallic compounds: 

18-electron rule and its applications to carbonyls, nitrosyls, cyanides, and nature of bonding involved therein. Simple 
examples of metal-metal bonded compounds and metal clusters. Metal-olefin complexes: zeises salt, Ferrocene. 

Nuclear chemistry: 

Radioactive decay - General characteristics, decay kinetics, parent -daughter decay growth relationships, determination of 
half-lives, Nuclear models -shell model, liquid drop model, Fermi gas model. Collective model and optical model. Nuclear 
stability. Decay theories. Nuclear reactions- fission, fusion and spallation reactions. Definition of curie and related 
calculations, preparation of artificial radionuclides by bombardment, radiochemical separation techniques. Experimental 
techniques in the assay of radioisotopes, gas filled detectors-ionization chamber, proportional and Geiger-Muller counters - 
G.M. Plateau, dead time, coincidence loss, determination of dead time, scintillation counters, solid state detectors. 

s-Block Elements : 

Hydride , hydration energies, solvation and complexation tendencies of alkali and alkaline-earth metals, principle of 
metallurgical extraction, Chemistry of Li and Be, their anomalous behaviour and diagonal relationships, alkyls and aryls. 

p-Block Elements : 

Comparative study of group 13 & 14 elements with respect to periodic properties. Compounds such as hydrides, halides, 
oxides and oxyacids; diagonal relationship; preparation, properties, bonding and structure of diborane, borazine and 
alkalimetal borohydrides. Preparation, properties and technical applications of carbides and fluorocarbons. Silicones and 
structural principles of silicates. 

Chemistry of d- and f- block elements: 

General comparison of 3d, 4d and 5d elements in term of electronic configuration, elemental forms, metallic nature, 
atomization energy, oxidation states, redox properties, coordination chemistry, spectral and magnetic properties, f-block 
elements: electronic configuration, ionization energies, oxidation states, variation in atomic and ionic (3+) radii, magnetic 
and spectral properties of lanthanides, comparison between lanthanide and actinides, separation of lanthanides (by ion- 
exchange method). Chemistry of some representative compounds: K2Cr207, KMn04, K4[Fe(CN)6], K2[Ni(CN)4], 
H2PtC16, Na2[Fe(CN)5N0]. 
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CHEMISTRY PAPER-II (Physical Chemistry) :200 


Kinetic theory and the gaseous state: 

Gaseous state: Gas laws, kinetic theory of gas, collision and gas pressure, derivation of gas laws from kinetic theory, average 
kinetic energy of translation, Boltzmann constant and absolute scale of temperature. Maxwell's distribution of speeds. Kinetic 
energy distribution, calculations of average, root mean square and most probable velocities. Principle of equipartition of 
energy and its application to calculate the classical limit of molar heat capacity of gases. 

Collision of gas molecules, Real gases: 

Collision diameter; collision number and mean free path; frequency of binary collisions; wall collision and rate of effusion. 
Real gases, Deviation of gases from ideal behaviour; compressibility factor; Andrew's and Amagot's plots; van der Waals 
equation and its characteristic features. Existence of critical state. Critical constants in terms of van der Waals constants. Law 
of corresponding state and significance of second virial coefficient. Boyle temperature. Intermolecular forces. 

Liquid state: physical properties of liquids and their measurements: surface tension and viscosity 

Solids: Nature of solid state, law of constancy of angles, concept of unit cell, different crystal system, Bravais lattices, law of 
rational indices, Miller indices, symmetry elements in crystals. X-ray diffraction, Bragg's law, Laue's method, powder 
method, radius ratio and packing in crystals. 

Thermodynamics: 

Definition of thermodynamic terms. Thermodynamic functions and their differentials. Zeroth law, First law and Second law 
of thermodynamics. Cyclic, reversible and irreversible processes. Internal energy (U) and enthalpy (H); relation between Cp 
and Cv, calculation of w, q, ?U and ?H for expansion of ideal gas under isothermal and adiabatic conditions for reversible 
and irreversible processes including free expansion. Joule-Thomson Coefficient and inversion temperature. Application of 
First law of thermodynamics. 

Application of Second law of thermodynamics. 

Carnot cycle and its efficiency, Gibbs function (G) and Helmholtz function (A), Gibbs-Helmholtz equation, criteria for 
thermodynamic equilibrium and spontaneity of a process. Chemical equilibrium: chemical equilibria of homogeneous and 
heterogeneous systems, derivation of expression of equilibrium constants, Le Chatelier's principle of dynamic equilibrium. 

Thermodynamics and Equilibrium: 

Chemical potential in terms of Gibb's free energy and other thermodynamic state functions and its variation with temperature 
and pressure. Gibbs-Duhem equation; fugacity of gases and fugacity coefficient. Thermodynamic conditions for equilibrium, 
degree of advancement. Van't Hoffs reaction isotherm. Equilibrium constant and standard Gibbs free energy change. 
Definitions of KP, KC and Kx; van't Hoffs reaction isobar and isochore. Le Chatelier's principle. Activity and activity 
coefficients of electrolyte / ion in solution. Debye-Huckel limiting law. 

Acids-bases and solvents: 

Modern aspects of acids and bases: Arrhenius theory, theory of solvent system, Bronsted and Lowry's concept, Lewis concept 
with typical examples, applications and limitations. Strengths of acids and bases. Ionization of weak acids and bases in aque¬ 
ous solutions, application of Ostwald's dilution law, ionization constants, ionic product of water, pH-scale, buffer solutions 
and their pH values, buffer actions & buffer capacity; hydrolysis of salts. 

Solutions of non-electrolytes: Colligative properties of solution, Raoult's Law, relative lowering of vapor pressure, osmosis 
and osmotic pressure; elevation of boiling point and depression of freezing point of solvents. 

Chemical kinetics and catalysis: 

Order and molecularity of reactions, rate laws and rate equations for first order and second order reactions; zero order 
reactions. Parallel and consecutive reactions. Determination of order of reactions. Temperature dependence of reaction rate, 
energy of activation. Enthalpy of activation, entropy of activation , effect of dielectric constant and ionic strength of reaction 
rate, kinetic isotope effect; collision theory & transition State Theory of reaction rate, Catalytic reactions. 

Adsorption and Surface Chemistry: 

Physisorption & Chemisorption, adsorption isotherms, Freundlich and Langmuir adsorption isotherm, BET equation, surface 
area determination, heterogeneous catalysis; colloids, electrical double layer and colloid stability, electro-kinetic 
phenomenon; elementary ideas about soaps & detergents, micelles, emulsions. 
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Electrochemistry: 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of ions, 
ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's dilution law. Debye- 
Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of transport number by 
moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, 6.H and AS of cell 
reactions. Nernst equation. Standard cells. Half-cells /electrodes, different types of electrodes. Standard electrode potential 
and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and determination 
of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary, secondary and 
fuel Cells, corrosion and inhibition of corrosion. 

Photochemistry : 

Conductance: cell constant, specific conductance and molar conductance. Kohlrausch's law of independent migration of ions, 
ion conductance and ionic mobility. Equivalent and molar conductance at infinite dilution. Ostwald's dilution law. Debye- 
Huckel theory. Application of conductance measurement. Conductometric titrations. Determination of transport number by 
moving boundary method. Types of electrochemical cells, cell reactions, emf and change in free energy, AH and AS of cell 
reactions. Nernst equation. Standard cells. Half-cells / electrodes, different types of electrodes. Standard electrode potential 
and principles of its determination. Types of concentration cells. Liquid junction potential. Glass electrode and determination 
of pH of a solution. Potentiometric titrations: acid-base and redox, electro chemical power sources; primary, secondary and 
fuel Cells, corrosion and inhibition of corrosion. 

Quantum Chemistry: 

Wave-particle duality, Photoelectric and Compton effects, de Broglie hypothesis. Eigenfunctions and eigenvalues. 
Uncertainty relation, Expectation value. Hermitian operator. Schrodinger time-independent equation: nature of the equation, 
acceptability conditions imposed on the wave functions and probability interpretations of wave function. Schrodinger 
equation for one-dimensional box and its solution. Comparison with free particle eigenfunctions and eigenvalues. 

Basic principles and application of spectroscopy: 

Electromagnetic radiation, interaction with atoms and molecules and quantization of different forms of energies. Condition of 
resonance and energy of absorption for various types of spectra; origin of atomic spectra, spectra of hydrogen atoms, many 
electron atoms, spin and angular momentum. Rotational spectroscopy of diatomic molecules: rigid rotor model, selection 
rules, spectrum, characteristic features of spectral lines. Determination of bond length, effect of isotopic substitution. 
Vibrational spectroscopy of diatomic molecules: Simple Harmonic Oscillator model, selection rules, Raman Effect. 
Characteristic features and conditions of Raman activity with suitable illustrations. Rotational and vibrational Raman spectra. 

UV Spectra: Electronic transition (a-a*, n-u*, IT-1T" and n-n'), relative positions of Amax considering conjugative effect, 
steric effect, solvent effect, red shift (bathochromic shift), blue shift (hypsochromic shift), hyperchromic effect, hypochromic 
effect (typical examples). IR Spectra: Modes of molecular vibrations, application of Hooke's law, characteristic stretching 
frequencies of O-H, N-H, C-H, C-D, C=C, C=N, C=0 functions; factors effecting stretching frequencies 

PMR Spectra: Nuclear spin, NMR active nuclei, principle of proton magnetic resonance, equivalent and non-equivalent 
protons, chemical shift ?), shielding / deshielding of protons, up-field and down-field shifts. NMR peak area, diamagnetic 
anisotropy, relative peak positions of different kinds of protons, substituted benzenes. 

CHEMISTRY PAPER-IIL200 Marks 

PART-A (Analytical Chemistry): 100 Marks 

Theoretical basis of Quantitative inorganic analysis: 

Law of mass action, chemical and ionic equilibrium, solubility, Solubility product and common ion effect, effect of 
temperature upon the solubility of precipitates, the ionic product of water, pH, effect of temperature on pH, Salt hydrolysis, 
hydrolysis constant, degree of hydrolysis, buffer solutions, different types of buffers and Henderson's equation. 

Gravimetric Analysis: 

General principles, stoichiometry, calculation of results from gravimetric data. Properties of precipitates. Nucleation and 
crystal growth, factors influencing completion of precipitation. Co-precipitation and post-precipitation, purification and 
washing of precipitates. Precipitation from homogeneous solution, a few common gravimetric determinations-chloride as 
silver chloride, sulphate as barium sulphate, aluminum as the oxinate and nickel as dimethyl glyoximate. 

Sampling and treatment of samples for chemical analysis: 

Techniques of collection of Solids, liquids and gaseous samples, dissolution of solid samples, attack with water, acids, and 
alkalis, fusion with Na2C03, NaOH, Na202, K2S207; Microwave assisted digestion techniques(Only elementary idea). 
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Volumetric Analysis: 

Equivalent weights, different types of solutions, Normal solutions, Molar solutions, and molal solutions and their inter 
relations. Primary and secondary standard substances, principles of different type of titrations-i) acid-base titration, ii) redox 
titration, iii) complexometric titrations. Types of indicators - i) acid-base, ii) redox iii) metal-ion indicators. Principles in 
estimation of mixtures of NaHC03 and Na2C03 (by acidimetry); Principles of estimation of iron, copper, manganese, 
chromium (by redox titration); 

Acid base titrations: Principles of titrimetric analysis, titration curves for strong acid-strong base, weak acid-strong base and 
weak base-strong acid titrations, poly protic acids, poly equivalent bases, determining the equivalence point-theory of acid 
base indicators, colour change range of indicator, selection of proper indicator. 

Redox Titrations: Principles behind the lodometry, permaganometry, dichrometry, difference between iodometry and 
iodimetry. 

Potentiometry: Fundamentals of potentiometry. indicator and ion-selective electrodes. Membrane electrodes. Glass electrode 
for pH measurement, glass electrodes for cations other than protons. Liquid membrane electrodes, solid state ion selective 
detectors and biochemical electrodes. Applications of potentiometry. Direct potentiometric measurements-determination of 
pH and fluoride. Redox and potentiometer titrations- Balancing redox reactions, calculation of the equilibrium constant of the 
reaction, titration curves, visual end point detection. Redox indicators-theory, working and choice. Potentiometric end point 
detection. Applications of redox titrations. 

Complexometric titrations: Complex formation reactions, stability of complexes, stepwise formation constants, chelating 
agents, EDTA-acidic properties, complexes with metal ions, equilibrium calculations involving EDTA, conditional formation 
constants, derivation of EDTA titration curves, effect of other complexing agents, factors affecting the shape of titration 
curves-completeness of reaction, indicators for EDTA titrations-theory of common indicators, titration methods employing 
EDTA-direct, back and displacement titrations, indirect determinations, titration of mixtures, selectivity, masking and de- 
masking agents, typical applications of EDTA titrations-hardness of water, magnesium and aluminium in antacids, 
magnesium, manganese and zinc in a mixture, titrations involving uni-dentate ligands-titration of chloride with Hg2+ and 
cyanide with Ag+. 

Chromatographic methods of analysis: 

Basic principles and classification of chromatography. Importance of column chromatography and thin layer 
chromatography; Theory and principles of High Performance Liquid Chromatography (HPLC) and Gas Liquid 
Chromatography (GLC). Ion-exchange chromatography. 

UV-Visible Spectroscopy: 

Basic Principles of UV-Vis spectrophotometer. Lambert -Beer's Law and its limitations. Instrumentation consisting of source, 
monochromator, grating and detector. Spectrophotometric determination. 

Flame photometry and Atomic absorption spectrometry: 

Emission spectra Vs absorption spectra. Basic Principles and theory of flame photometry. Applications of Flame 
photometers. Basic Principles and theory of AAS. Three different modes of AAS - Flame-MS, VGAAS, and GFAAS. Single 
beam and double beam AAS. Function of Halo Cathode Lamp (HCL) and Electrode Discharge Lamp (EDL). Different types 
of detectors used in MS. Different types of interferences-Matrix interferences, chemical interferences, Spectral interferences 
and background correction in AAS. Use of organic solvents. Quantitative techniques-calibration curve procedure and the 
standard addition technique. Typical commercial instruments for FP and MS. Applications. Qualitative and qualitative 
analysis. Relative detection abilities of atomic absorption and flame emission spectrometry. 

X-ray methods of Analysis: 

Introduction , theory of X-ray generation, X-ray spectroscopy, X-ray diffraction and X-ray fluorescence methods, Braggs 
law, instrumentation , dispersion by crystals, applications. Preparation of pallets, glass beads, quantitative and qualitative 
measurement. 

Inductively coupled plasma spectroscopy: 

Theory and Principles, plasma generation, utility of peristaltic pump, sampler - skimmer systems, ion lens, quadrupole mass 
analyzer, dynode /solid state Detector, different type of interferences- spectroscopic and non-spectroscopic interferences, 
isobaric and molecular interferences, applications. 

Analysis of Minerals, Ores and Alloys: 

Analysis of Minerals and Ores- estimation of (i) CaC03 , MgC03 in dolomite (ii) Fe203, A1203, and Ti02 in Bauxite.(iii) 
MnO and Mn02 in Pyrolusite. 
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Analysis of Metal and Alloys: (i) Cu and Zn in Brass (ii) Cu, Zn, Fe, Mn, A1 and Ni in Bronze (iii) Cr, Mn, Ni, and P in Steel 
(iv) Pb, Sb, Sn in type metal. 

Analysis of petroleum and petroleum products: 

Introduction, constituents and petroleum fractionation. Analysis of petroleum products-specific gravity, viscosity, Doctor 
test, aniline point, colour determination, cloud point, pour point. Determination of water, neutralization value (acid and base 
numbers), ash content, Determination of lead in petroleum. 

Analysis of coal and coke-Types, composition, preparation of sample, proximate and ultimate anlaysis calorific value by 
bomb Calorimetry. 

PART-B (Organic Chemistry): 100 Marks 
Basic organic chemistry: 

Inductive effect, resonance and resonance energy. Homolytic and heterolytic bond breaking, electrophiles and nucleophiles; 
carbocations, carbanions and radicals (stability and reactivity). Alkanes, alkenes and alkynes: Synthesis and chemical 
reactivity of alkanes, mechanism of free-radical halogenation of alkanes. General methods of synthesis, electrophilic addition 
reactions and polymerization reaction (definition and examples only) of alkenes. General methods of synthesis, acidity, 
hydration and substitution reactions of alkynes. 

Organometallic compounds: 

Grignard reagents - preparations and reactions, application of Grignard reagents in organic synthesis. Organic compounds 
containing nitrogen: aromatic nitro compounds - reduction under different conditions. Methods of synthesis of aliphatic 
amines, Heinsberg's method of amine separation, Hofmann degradation, Gabriel's phthalimide synthesis, distinction of 
primary, secondary and tertiary amines; methods of synthesis of aromatic amines, basicity of aliphatic and aromatic amines. 
Sandmeyer reactions; synthetic applications of benzene diazonium salts. 

Bonding and physical properties: 

Valence bond theory: concept of hybridisation, resonance (including hyperconjugation), orbital pictures of bonding sp3, sp2, 
sp: C-C, C-N & C-0 system. Inductive effect, bond polarization and bond polarizability, steric effect, steric inhibition of reso¬ 
nance. MO theory: sketch and energy levels of MOs of i) acyclic p orbital system ii) cyclic p orbital system, iii) neutral 
system. Frost diagram, Huckel's rules for aromaticity & antiaromaticity; homoaromaticity. Physical properties: bond 
distance, bond angles, mp/bp & dipole moment in terms of structure and bonding. Heat of hydrogenation and heat of 
combustion. 

Aldol and related reactions: 

Keto-enol tautomerism, mechanism and synthetic applications of aldol condensations, Claisen reaction, Schmidt reaction, 
Perkin reaction, Knovenogal, benzoin, Cannizaro reaction, Michael addition. Aromatic substitution reactions - electrophilic, 
nucleophilic and through benzynes - radical substitution of arenes - orientation of nucleophilic substitution at a saturated, 
carbon, SN1, SN2, SNi reactions -effect of structure, nucleophile, leaving group, solvent. Additions involving electrophiles, 
nucleophiles and free radicals. 

Mechanism of some name reactions: 

Aldol, Perkin, Benzoin, Cannizaro, Wittig, Grignard, Reformatsky, Hoffmann, Claisen and Favorsky rearrangements. 
Openauer oxidation, clemmensen reduction, Meerwein - Pondorf and Verley and Birch reductions. Stork enamine reactions, 
Michael addition, Mannich Reaction, Diels - Alder reaction. 

Electrocyclic Reactions: 

Molecular orbital symmetry, frontier orbitals of ethylene, 1,3 Butadiene, 1,3,5- Hexatriene, ally! system, classfication of 
pericyclic reactions FMO approach, Woodwrd- Hoffman correlation diagram method and perturbation of molecular (PMO) 
approach for the explanation of pericyclic reactions under thermal and photochemical conditions. Conrotatory and disotatory 
motions (4n) and (4n+2). 

Organic Reaction Mechanisms: 

Addition Elimination Mechanisms: (a) Addition to carbon multiple bonds- hydrogenation of double and triple bonds, 
hydroboration, birch reduction, Michael reaction, addition of oxygen and N, (b) Addition to carbon-hetero atom multiple 
bonds: Mannich reaction, Reductions of Carbonyl compounds, acids, esters, nitrites, addtion of Grignard reagents, 
Reformatsky reaction, Tollen's reaction, Wittig reaction: (c) Elimination reactions: Stereochemistry of eliminations in acyclic 
and cyclic systems, orientation in eliminations - Saytzeff and Hoffman elimination. 
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Organic Spectroscopy: 

Infrared spectroscopy: Units of frequency wave length and wave number, molecular vibrations, factors influencing 
vibrational frequencies, the IR spectrometer, characteristic frequencies of organic molecules and interpretation of spectra. 
Ultraviolet spectroscopy: Introduction, absorption laws, measurement of the spectrum, chromophores, definitions, 
applications of UV spectroscopy to Conjugated dines, trienes, unsaturated carbonyl compounds and aromatic compounds. 
Nuclear Magnetic Resonance Spectroscopy: (Proton and Carbon -13 NMR) The measurement of spectra, the chemical shift: 
the intensity of NMR signals and integration factors affecting the chemical shifts: spin-spin coupling to 13C IH-IH first order 
coupling: some simple IH-IH splitting patterns: the magnitude of IH-IH coupling constants. 

Mass spectroscopy: Basic Principles: instrumentation: the mass spectrometer, isotope abundances; the molecular ion, meta 
stable ions. 


HYDROGEOLOGY: 200 Marks 
Section A: Origin, occurrence and distribution of water. 

Water on earth; Types of water — meteoric, juvenile, magmatic and sea water; Hydrological Cycle and its components; 
Water balance; Water-bearing properties of rocks — porosity, permeability, specific yield and specific retention; Vertical 
distribution of water; Zone of aeration and zone of saturation; Classification of rocks according to their water-bearing 
properties; Aquifers; Classification of aquifers; Concepts of drainage basins and groundwater basins; Aquifer parameters- 
transrnissivity and storage coefficient; Water table and piezometric surface; Fluctuations of water table and piezometric 
surface; Barometric and tidal efficiencies; Water table contour maps; Hydrographs; Springs; Geologic and geomorphic 
controls on groundwater; Hydrostratigraphic units; Groundwater provinces of India. Hydrogeology of arid zones of India; 
Hydrogeology of wet lands. 

Section B: Groundwater Hydraulics 

Theory of groundwater flow; Darcy's law and its applications; Determination of permeability in laboratory and in field; 
Flow through aquifers; steady, unsteady and radial flow conditions; Evaluation of aquifer parameters of confined, semi- 
confined and unconfined aquifers -Thiem, Thies, Jacob and Walton's methods; Groundwater modelling. 

Section C: Groundwater Exploration and Water Well Construction 

Geologic and hydrogeologic methods of exploration; Role of remote sensing in groundwater exploration; Hydrogeomorphic 
and lineament 'napping; Surface geophysical methods — seismic, gravity, geo-electrical and magnetic methods; Types of 
water wells and methods of construction; Design, development, maintenance and revitalization of wells; Sub-surface 
geophysical methods; Yield characteristics of wells; Pumping tests- methods, data analysis and interpretation; 

Section D: Groundwater Quality 

Physical and chemical properties of water; Quality criteria for different uses; Graphical presentation of groundwater quality 
data; Groundwater quality in different provinces in India; Groundwater contamination; natural (geogenic) and 
anthropogenic contaminants; Saline water intrusion; Radio-isotopes in hydroLteological studies. 

Section E: Groundwater Management 

Groundwater problems related to foundation work, mining, canals and tunnels; Over-exploitation of groundwater and 
groundwater mining; Groundwater problems in urban areas; Ground water management in arid and semi arid areas; Climate 
change impact on groundwater resources; Concept of sustainable development of groundwater resources; Groundwater 
management—supply side and demand side management; Rainwater harvesting and managed aquifer recharge; Conjunctive 
use of surface and groundwater; Groundwater legislation. 

APPENDIX - II 

REGULATIONS RELATING TO THE MEDICAL PHYSICAL & MENTAL AND BODILY FITNESS EXAMINATION 
OF THE CANDIDATES 

1. These regulations are published for the convenience of candidates and in order to enable them to ascertain the probability 
of their coming up to the required medical fitness standards. The regulations are intended to provide guidelines to the medical 
examiners. A candidate who does not satisfy the minimum medical fitness requirements prescribed in the regulations cannot 
be declared fit by the medical examiner. 

2. It should however be clearly understood that the Government of India reserve to themselves absolute discretion to reject or 
accept any candidate after considering the report of the Medical Board. For the partially hearing impaired persons only to the 
extent of posts reserved and physically handicapped category, standards will be relaxed consistent with the requirements of 
the posts. 
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3. The medical examination to be conducted shall consist of the entire medical examination which the Medical Board may 
prescribe for a candidate. The medical examination shall be conducted only in respect of the candidates who have been 
declared finally successful on the basis of the written examination. 

4. To be declared as fit for appointment to the post of Category-I: Geologist, Geophysicist & Chemist, Category-II: Jr. 
Hydrologists (Scientist B) a candidate must be in good mental and bodily health and free from any physical defect likely to 
interfere with the efficient performance of the duties. 

5. In the matter of the correlation of age, height and chest girth of candidates of Indians (including Anglo-Indians race), it is 
left to the medical Board to use whatever correlation figures are considered most suitable as a guide in the examination of the 
candidates, if there be any disproportion with regard to height weight and chest girth, the candidate should be hospitalized for 
investigation and X-ray of the chest taken before the candidates is declared fit or not fit by the Board. 

6. The candidate’s height will be measured as follows: He will remove his shoes and be placed against the standard with his 
feet together and the weight thrown on the heels and not on the toes or other sides of the feet. He will stand erect, without 
rigidity and with the heels, calves, buttocks and shoulders touching the standard, the chin will be depressed to bring the 
vertex of the head-level under the horizontal bar and the height will be recorded in centimeters and parts of a centimeter to 
halves. 

7. The candidates’ chest will be measured as follows: He will be made to stand erect with his feet together and to raise his 
arms over his hand. The tape will be so adjusted round the chest that it’s upper edge touches and inferiors angles of the 
shoulder blades behind and lies in the same horizontal place when the tape is taken round the chest. The arms will then be 
lowered to hand loosely by the side and care will be taken that the shoulders are not thrown upwards or backwards so as to 
displace the tape. The candidate will then be directed to take a deep inspiration several times and the maximum expansion of 
the chest will be carefully noted and the minimum and maximum will then be recorded in the centimeters thus 84-89, 86-93.5 
etc. In according the measurement’s fractions of less than half a centimeter should not be noted. 

N.B.: The height and chest of the candidate should be measured twice before coming to a final decision. 

8. The candidate will also be weighed and his weight recorded in kilogram; fraction of half a kilogram should not be noted. 

9. The candidate’s eye-sight will be tested in accordance with the following rules. The result of each test will be recorded. 

(i) General - The candidate’s eye will be submitted to a general examination directed to the detection of any disease of 
abnormality. The candidate will be rejected if he suffers from squint or from any morbid conditions of eyes so as to render 
him unfit for service. 

(ii) Visual Acuity - The examination for determining the acuity of vision includes two tests one of the distant, the other for 
near vision. Each eye will be examined separately. 

10. There shall be no limit for minimum naked eye vision but the naked eye vision of the candidate shall however, be 
recorded by the Medical Board in every case as it will furnish the basis information in regard to the condition of the eye. 

The standard for distant and near vision with or without glasses shall be as follows: 


Distant 

Better eve Worst eve 

Near vision 

Better eve 

Worst eve 

6/9 or 

6/6 

6/9 or 

6/12 

0.6 

0.8 


11. There should not be any restriction of power of refractive error. However, the candidates who have refractive error of 
more than 6.00 D including spherical & cylindrical error should be referred to Special Board. The board will examine the 
candidate for degenerative changes in retina (indirect ophthalmoscopy as well as direct ophthalmoscopy) and if the macular 
area is healthy then the candidate should be declared fit. If the candidate is having only peripheral degenerative changes 
which can be treated then the candidate should be declared temporarily unfit till the candidate gets treated. However, if 
degenerative changes are only in periphery and require no treatment then the candidate should be declared fit. 

12. Type of refractive correction permitted: by spectacles, contact lens and refractive surgery like Lasik, ICL, IOL etc. 

13. Fundus Examination of all candidates will be carried out by the Medical Board and result recorded. 

14. Colour Vision 

(i) Unaided high grade colour vision is required. 

(ii) The testing of colour vision shall be essential. 
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(iii) Colour perception should be graded into a higher and a lower grade depending upon the size of the aperture in the lantern 
as described in the table below: 



Higher Grade of 

Colour perception 

Lower Grade of Colour 
perception 

1 . 

Distance between the lamp 

4.9 meter 

4.9 meter 


and candidate 



2. 

Size of aperture 

1.3 mm 

1.3 mm 

3. 

Time of exposure 

5 sec. 

5 sec. 


15. Satisfactory colour vision constitutes recognition with ease and without hesitation of signal red, signal green and white 
colours. The use of Ishihara’s plates, shown in good light and a suitable lantern like edridge green shall be considered quite 
dependable for testing colour vision while either of the two tests may ordinarily be considered sufficient. In doubtful cases 
where a candidate fails to qualify when tested by only one of the tests both the tests should be employed. 

16. Field of vision - The field of vision shall be tested by the confrontation method. Where such test, gives unsatisfactory or 
doubtful result the field of vision should be determined on the perimeter. The candidate having abnormal field vision will be 
referred to special board. 

17. Night Blindness - Night blindness need not be tested as a routine but only in special cases. No standard test for the testing 
of night blindness or dark adaptation is prescribed. The Medical Board should be given the discretion to improvise such a 
rough test e.g. recording of visual acuity with reduced illumination or by making the candidate recognize various objects in a 
darkened room after he/she has been there for 20 to 30 minutes. Candidate’s own statements should not always be relied 
upon but they should be given due consideration. 

18. Ocular conditions other than visual acuity - Any organic disease, which is likely to result in lowering the visual acuity 
should be considered a disqualification. 

19. Squint - Where the presence of binocular vision is essential squint even if the visual acuity is of a prescribed standard, 
should be considered a disqualification. 

20. One eyed Persons - The employment of one-eyed individuals is not recommended. 

21. Binocular vision is required. 

22. A candidate who has been found medically unfit at the initial stage on account of defects in the eyesight can be given a 
period of three months by the Medial Board to undergo necessary medical procedure/surgery and re-appear before the 
Medical Board for re-assessment. If the Medical Board found that such candidate has acquired the required medical standard 
for carrying out the duties and responsibility of the post of Geologist, Geophysicist and Chemist in Geological Survey of 
India and Jr. Hydrologists (Scientist B) in Central Ground Water Board for a reasonably long period, the concerned candidate 
may be declared as medically fit by the Medical Board. 

23. Blood Pressure 

The Board will use its discretion regarding Blood Pressure. 

A rough method of calculating normal maximum systolic pressure is as follows :- 

i) With young subjects 15-25 years of age the average is about 100 plus the age. 

ii) With subject over 25 years of age the general rule of 110 plus half the age seems quite satisfactory. 

N.B: As a general rule any systolic pressure over 140mm and diastolic over 90mm should be regarded as suspicious and the 
candidates should be hospitalized by the Board before giving their final opinion regarding the candidate’s fitness or 
otherwise. The hospitalization report should indicate whether the rise in blood pressure is of a transient nature due to 
excitement etc. or whether it is due to any organic disease. In all such cases X-ray and electro-cardiographic examinations of 
heart and blood urea clearance test should also be done as a routine. The final decision as to the fitness or otherwise of a 
candidate will, however, rest with the Medical Board only. 

Method of taking Blood Pressure 

The Mercury monometer type of instrument should be used as rule. The measurement should not be taken within fifteen 
minutes of any exercise or excitement. Provided the patient and particularly his arm is relaxed, he may be either lying or 
sitting. The arm is supported comfortably at the patient’s side in a more or less horizontal position. The arm should be freed 
from clothes to the shoulder. The cuff completely deflated, should be applied with the middle of the rubber over the inner 
side of the arm and its lower edge an inch or two above the bend elbow. The following turns of cloth bandage should spread 
evenly over bag to avoid bulging during inflation. 





140 


THE GAZETTE OF INDIA, FEBRUARY 11, 2017 (MAGHA 22, 1938) 


[PartI—Sec. 1 


The brachial artery is located by palpitation at the bend of the elbow and the stethoscope is then applied slightly and centrally 
over it, below but not in contact with the cuff. The cuff is inflated to about 200 mm. Hg and then slowly deflated. The level at 
which the column stands when soft successive sounds are heard represents the systolic pressure. When more air is allowed to 
escape the sounds will be heard to increase in intensity. The level at which the well heard clear sounds change to soft muffled 
fading sounds represents the diastolic pressure. The measurements should be taken in fairly brief period of time as prolonged 
pressure of the cuff is irritating to the patient and will vitiate the readings. Rechecking, if necessary, should be done only few 
minutes after complete deflation of the cuff. (Sometimes as the cuff is deflated sounds are heard a certain level, they may 
disappear as pressure falls and re-appear at still lower level. This silent gap may cause error in readings). 

24. The urine passed in presence of the examiner, should be examined and the result recorded. Where a Medical Board finds 
sugar present in a candidate’s urine by the usual chemical test, the Board will proceed with the examination with all its other 
aspects and will also specially note any signs or symptoms suggestive of diabetes. If except for the glycosuria, the Board 
finds the candidate conforms to the standard of medical fitness required they may pass the candidate “fit subject to the 
glycosuria being non-diabetic” and the Board will refer the case to a specified specialist in Medicine who has hospital and 
laboratory facilities at his disposal. The Medical specialist will carry out whatever examination, clinical and laboratory he 
considers necessary including a standard blood sugar tolerance test and will submit his opinion to the Medical Board, upon 
which the Medical Board will base its final opinion ’’fit” or “unfit”. The candidate will not be required to appear in person 
before the Board on the second occasion. This exclude the effects of medication it may be necessary to retain a candidate for 
several days in hospital under strict supervision. 

A woman candidate who as a result of test is found to be pregnant of 12 weeks standing or over, should be declared 
temporarily unfit till confinement is over. She should be re-examined for a fitness certificate six weeks after the date of 
confinement subject to the production of a medical Certificate of fitness from a registered medical practitioner. 

25. The following additional points should be observed: 

(a) That the candidate’s hearing in each ear is good and that there is no sign of disease of the ear. In case it is defective the 
candidate should be got examined by the ear specialist; provided that if, the defect in hearing is remediable by operation or 
by use of a hearing aid candidate cannot be declared unfit on that accounts, provided he/she has no progressive: 


(1) 

Marked or total deafness in one ear 
other ear being normal 

Fit for non-technical job if the 
deafness is up to 30 decibel in higher 
frequency 

(2) 

Perceptive deafness in both ears in 
which some improvement is possible 
by a hearing aid 

Fit in respect of both technical and 
non-technical jobs if the deafness is up 
to 30 decibels in speech frequencies of 
1000 to 4000. 

(3) 

Perforation of tympanic membrane of 
Central or marginal type 

(i) One ear normal other ear 
perforation of tympanic membrane 
present. Temporarily unfit. Under 
improved conditions of Ear Surgery a 
candidate with marginal or other 
perforation, in both ears should be 
given a chance by declaring him 
temporary unfit and then he may be 
considered under 4(ii) below. 

(ii) Marginal or attic perforation in 
both ears- Unfit 



(iii) Central perforation in both ears- 
Temporarily unfit. 

(4) 

Ears with Mastoid cavity subnormal 
one side/on both sides. 

(i) Either ear normal hearing other ear, 
mastoid cavity-fit for both technical 
and non-technical jobs. 

(ii) Mastoid cavity of both sides. Unfit 
for technical jobs-Fit for non-technical 
jobs if hearing improves to 30 decibels 
in either ear with or without hearing 
aid. 

(5) 

Persistently discharging ear operated/ 
un-operated 

Temporarily unfit for both technical 
and non-technical jobs 
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(6) 

Chronic Inflammatory/ allergic 

condition of nose with or without bony 
deformities of nasal septum. 

(i) A decision will be taken as per 
circumstances of individual cases 

(ii) If deviated nasal Septum if present 
with symptoms - temporarily unfit. 

(7) 

Chronic Inflammatory conditions of 
tonsils and or larynx 

(i) Chronic inflammatory conditions 
of tonsils and or Larynx - Fit. 

(ii) Hoarseness of voice of severe 
degree is present - Temporarily Unfit. 

(8) 

Benign or locally malignant tumors of 
the E.N. T. 

(i) Benign tumors - Temporarily Unfit. 

(ii) Malignant Tumor - Unfit. 

(9) 

Otoscalrosis 

If the hearing is within 30 decibels 
after operation or with the help of 
hearing aid- Fit 

GO) 

Congenital defect of ear, nose or throat 

(i) If not interfering with functions- 
Fit 

(ii) Stuttering of severe degree- Unfit. 

(ID 

Nasal Poly. 

Temporarily Unfit. 


(b) That his/her speech is without impediment; 

(c) That his /her teeth are in good order and that he/she is provided with dentures where 
necessary for effective mastication (well filled teeth will be considered as sound); 

(d) That the chest is well formed and his chest expansion sufficient; and that his heart and lungs are sound; 

(e) That there is no evidence of any abdominal disease; 

(f) That it is not ruptured; 

(g) That he does not suffer from hydrocele, severe degree of varicocele, varicose veins or piles 

(h) That his limbs, hands and feet are well formed and developed and that there is free and 
perfect motion of all his joints; 

(i) That he does not suffer from any inveterate skin disease; 

(j) That there is no congenital malformation or defect; 

(k) That he does not bear traces of acute or chronic disease pointing to an impaired constitution 

(l) That he bears marks of efficient vaccination; and 

(m) That he is free from communicable disease. 

26. Radiographic examination of the chest for detecting any abnormality of the heart and lungs, which may not be apparent 
by ordinary physical examination will be restricted to only such candidates who are declared finally successful at the 
concerned Combine Geo-scientist and Geologist Examination. 

The decision of the Chairman of the Central Standing Medical Board (conducting the medical examination of the concerned 
candidate) about the fitness of the candidate shall be final. 

When any defect is found it must be noted in the Certificate and the medical examiner should state his opinion whether or not 
it is likely to interfere with the efficient performance of the duties which will be required of the candidate. 

Note: Candidates are warned that there is no right of appeal from a Medical Board special or standing appointed to determine 
the fitness for the above posts. If, however, Government is satisfied on the evidence produced before them of the possibility 
of an error or judgment in the decision of the first Board it is open to Government to allow an appeal to a second Board. Such 
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evidence should be submitted within one month of the date of the communication in which the decision of the first medical 
Board is communicated to the candidate, otherwise no request for an appeal to a second Medical Board, will be considered. 

If any medical certificate is produced by a candidate as a piece of evidence about the possibility of an error of judgment in the 
decision of the first Board, the certificate will not be taken into consideration unless it contains a note by the medical 
practitioner concerned to the effect that it has been given in full knowledge of the fact that the candidate had already been 
rejected as unfit for service by the Medical Board. 

Medical Board’s Report 

The following intimation is made for the guidance of the Medical Examiner: 

The standard of physical fitness to be adopted should make due allowance for the age and length of service, if any, of the 
candidate concerned. 

No person will be deemed qualified for admission to the public service who shall not satisfy Government or the appointing 
authority, as the case may be, that he has no disease, constitutional affliction or bodily infirmity unfitting him or likely to 
unfit him for that service. 

It should be understood that the question of fitness involves future as well as the present and that one of the main objects of 
medical examination is to secure continuous effective service and in the case of candidates for permanent appointment to 
prevent early pension or payments in case of premature death. It is at the same time to be noted that the question is one of the 
likelihood of continuous effective service and that rejection of a candidate need not be advised on account of the presence of 
a defect which in only a small proportion of cases if found to interfere with continuous effective service. 

A lady doctor will be co-opted as a member of the Medical Board whenever a woman candidate is to be examined. 

Candidates appointed to the posts of Geophysicist are liable for field service in or out of India.In the case of such a candidate 
the Medical Board should specifically record their opinion as to his fitness or otherwise for field service. 

The report of the Medical Board should be treated as confidential. 

In cases where a candidate is declared unfit for appointment in the Government Service the grounds for rejection 
may be communicated to the candidate in broad terms without giving minute details regarding the defects pointed out by the 
Medical Board. 

In case where a Medical Board considers that a minor disability disqualifying a candidate for Government Service 
can be cured by treatment (medical or surgical) a statement to that effect should be recorded by the Medical Board. There is 
no objection to a candidate being informed of the Board’s opinion to this effect by the appointing authority and when a cure 
has been effected it will be open to the authority concerned to ask for another Medical Board. 

In the case of candidate who is to be declared ‘Temporarily Unfit’ period specified for re-examination should not 
ordinarily exceed six months at the maximum. On re-examination after the specified period these candidates should not be 
declared temporarily unfit for a further period but a final decision in regard to their fitness for appointment or otherwise 
should be given. 

(a) Candidate’s statement and declaration. 

The Candidate must make the statement required below prior to his medical Examination and must sign the Declaration 
appended thereto. His attention is specially directed to the Warning contained in the note below: 

1. State your name in full (in block letters) : . 

2. State your age and birth place : . 

3. (a) Do you belong to races such as Gorkhas, Garhwalis, Assamese, Nagaland Tribes, etc. whose average height is 
distinctly lower, answer ‘Yes’ or ‘No’ and if the answer is “Yes” state the name of the race. 

(b) Have you ever had smallpox intermittent or any other fever enlargement or suppuration of glands, spitting of blood, 
asthma, heart disease, lung disease, fainting attacks, rheumatism, and appendicitis? 

(c) Any other disease or accident requiring confinement to bed and medical or surgical treatment? 

4. Have you suffered any form or nervousness due to overwork or any other cause? 
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5. Furnishing the following particulars concerning your family: 


Father's age 
if living and 
state of 
health 

Father’s 
age at 
death and 
cause of 
death 

No. of brothers 
living, their 
ages and state 
of health 

No. of 
brothers 
dead, their 
ages and 
cause of 
death 

Mother’s 
age if living 
and state of 
health 

Mother’s 
age at death 
and cause 
of death 

No. of sisters 
living, their 
ages and state 
of health 

No. of 
sisters dead, 
their ages 
and cause of 
death 

1 

2 

3 

4 

5 

6 

7 

8 










6. Have you been examined by a Medical Board before? 

7. If answer to the above is ‘Yes' please state what services/ posts you have examined for? 

8. Who was the examining authority? 

9. When and where was the Medical Board held? : . 

10. Results of the Medical Board's examination if communicated to you or if known. 

11. Have you undergone any refractive surgery or eye surgery? : Yes/No. 

If Yes, 

When? : DD/MM/YYYY. 

Explain what kind of surgery was undergone 


12. All the above answers are to the best of my knowledge & belief, true and correct and I shall be liable for action under law 
for any material infirmity in the information furnished by me or suppression of relevant material information. The furnishing 
of false information or suppression of any factual information would be a disqualification and is likely to render me unfit for 
employment under the Government. If the fact that false information has been furnished or that there has been suppression of 
any factual information comes to notice at any time during my service, my services would be liable to be terminated. 

Candidate Signature 
Signed in my presence 
Signature of the Chairman of the Board 


Proforma -1 


Report of the Medical Board on (Name of candidate) physically examination 

1. General development: Good.Fair.Poor. 

Nutrition Thin.Average.Obese.Height (without shoes).Weight 

Any recent change in weight. 

Temperature. 

Girth of Chest. 


(i) (After full inspiration). 

(ii) (After full expiration). 

2. Skin: Any obvious disease. 

3. Eyes. 

(1) Any disease/eye Surgery done 


(2) Night blindness. 

(3) Colour vision.RE LE 

(4) Field of vision.RE LE. 

(5) Fundus Examination.RE LE 

(6) Visual Acuity. 
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(7) Ability for stereoscopic vision. 

Acquity of Naked eye With glasses Glasses 

Vision: Sph. Cyl. Axis 

Distant Vision 

RE 

LE 

Near Vision 

RE 

LE 

Hypermetropia 

(Manifest) 

RE 

LE 

Others: . 

4. Ears: Inspection.Hearing.Right Ear.Left Ear. 

5. Glands. 

6. Condition of Teeth. 

7. Respiratory System: Does physical examination reveal anything abnormal in the respiratory organs? If yes, explain 

fully . 

8. Circulation System. 

(a) Heart and Organic lesions. 

Rate: Standing. 

After hopping 25 times. 

2 minutes after hopping. 

(b) Blood Pressure: 

Systolic.Diastolic. 

9. Abdomen: Girth. 

Tenderness. 

Hernia. 

(a) Palpabic Liver.Spleen 

Kidneys.Tumours 

(b) Haemorrhoids.Fistula 

10. Nervous System: Indications if nervous or mental disabilities. 

11. Loco Motor System: Any abnormality. 

12. Genito Urinary System: Any evidence of Hydrocele, Varicocele, etc. 

Urine analysis: 

(a) Physical appearance. 

(b) Sp. Gr. 

(c) Albumen. 

(d) Sugar. 

(e) Casts. 

(f) Cells. 
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13. Is there anything in the health of the candidate likely to render him unfit for the efficient discharge of his/her duties in the 

service for which he/she is a candidate?. 

Note: In case of female candidate, if it is found that she is pregnant of 12 weeks standing or over, she should be declared 
temporarily unfit vide regulation 9. 

14. (a) For which services has the candidate been examined and found in all respects qualified for the efficient and 

continuous discharge of his duties and for which of them is he considered unfit?. 

15. Is the candidate fit for FIELD SERVICE ? 

Note I: The Board should record their findings under one of the following: 

Note I: The Board should record their findings under one of the following three categories: 

(i) Fit 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 

Note II: The candidate has not undergone chest X-ray test. In view of this, the above findings are not final and are subject to 
the report on chest X-ray test. 

Place: 


Date: 


State your Name 
(In block letter) 
Roll No. 


PROFORMA-II 

Candidate’s Statement/ Declaration 


Chairman 
Signature Member 
Member 

Seal of the Medical Board 


To be filled-in by the Medical Board 


Candidate’s Signature 
Signed in my presence 
Signature of the Chairman of the Board 


Note: The Board should record their findings under one of the following three categories in respect of chest X-ray test of the 
candidate. 


Name of the candidate. 


I i ) Fit. 

(ii) Unfit on account of. 

(iii) Temporarily unfit on account of. 


Place: 

Date 

Signature 


Chairman 

Member 

Member 


Seal of the Medical Board 
Candidate Signature 

Signed in my presence Signature of the 
Chairman of the Board 
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APPENDIX- III 

Brief particulars relating to the post for which recruitment is being made through this examination. 

1. Geological Survey of India 

Geologists/Geophysicist/Chemist, Group A- 

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be extended, if 
necessary. 

(b) During the period of probation the candidates may be required to undergo such course of training and instructions and to 
pass such examination and tests as may be prescribed by the competent authority. 

(c) Prescribed hierarchy of scales of pay in the Geological Survey of India: 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix 

Level 

1 . 

Geologist 

Rs.56,100-1,77,500 

10 

2. 

Senior Geologist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Geologist 

Rs.78,800-2,09,200 

12 

4. 

Director (Geology) 

Rs. 1,18,500-2,14,100 

13 

5. 

Deputy Director General (Geology) 

Rs. 1,44,200-2,18,200 

14 

6. 

Additional Director General (Geology) 

Rs. 1,82,200-2,24,100 

15 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix 

Level 

1 . 

Geophysicist 

Rs.56,100-1,77,500 

10 

2. 

Senior Geophysicist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Geophysicist 

Rs.78,800-2,09,200 

12 

4. 

Director (Geophysics) 

Rs. 1,18,500-2,14,100 

13 

5. 

Deputy Director General (Geophysics) 

Rs. 1,44,200-2,18,200 

14 

6. 

Additional Director General (Geophysics) 

Rs.l,82,200-2,24,100 

15 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix 

Level 

1 . 

Chemist 

Rs.56,100-1,77,500 

10 

2. 

Senior Chemist 

Rs.67,700-2,08,700 

11 

3. 

Superintending Chemist 

Rs.78,800-2,09,200 

12 

4. 

Director (Chemistry) 

Rs. 1,18,500-2,14,100 

13 

5. 

Deputy Director General (Chemistry) 

Rs. 1,44,200-2,18,200 

14 


(d) Promotions to the highest grade of posts in the Department will be made in accordance with the recruitment rules subject 
to such modifications as may be made by Government from time to time. 

(e) Conditions of service and leave and pension are these described in the Fundamental Rules and Civil Services Regulations 
respectively, subject to such modifications as may be made by Government from time to time. 

(f) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Service) Rules, subject to such 
modifications as may be made by Government from time to time. 

(g) All officers of Geological Survey of India are liable for service in any part of India or outside India. 
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2. Central Ground Water Board 
Scientist 'B' (Jr. Hg.), Group A— 

(a) Candidates selected for appointment will be appointed on probation for a period of two years which may be extended, if 
necessary. 

(b) Prescribed scales of pay in the Central Ground Water Board :— 


S. No. 

Name & Designation of the Post 

Revised Pay Scale 

Matrix Level 

1 . 

Scientist 'B' (Jr. Hg.) 

Rs.56,100-1,77,500 

10 

2. 

Scientist 'C' (Sr. Hg.) 

Rs.67,700-2,08,700 

11 

3. 

Scientist 

Rs.78,800-2,09,200 

12 

4. 

Regional Director 

Rs.l,18,500-2,14,100 

13 

5. 

Member 

Rs. 1,44,200-2,18,200 

14 

6. 

Chairman 

Rs.l,82,200-2,24,100 

15 


(c) Promotions to the highest grades of posts in the Department will be made in accordance with the recruitment rules subject 
to such modifications as may be made by Government from time to time. 

(d) Conditions of service and leave and pensions are those described in the Fundamental Rules and Civil Services 
Regulations respectively, subject to such modifications as may be made by Government from time to time. 

(e) Conditions of Provident Fund are those laid down in the General Provident Fund (Central Services) Rules, subject to such 
modifications as may be made by Government from time to time. 

(f) All Officers of Central Ground Water Board are liable for services in any part of India or outside India. 

FARIDA M. NAIK 
Director 
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